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1. Computation of Minimal Siphons in PIPE2 software tool

S1:P1, P10, P11, P14, P15, P17, P19, P22,
P23, P26, P27, P29, P3, P31, P33, P35,
P37, P39, P41, P43, P46, P47, PS5, P50,
P51, P54, PSS, PS8, P59, P62, P63, P66,
P7, P67, P69, P71, P73, P75, ROBOT

S2:MACHINE_1, P11, P14, P15, P17, P19,
P23, P26, P27, P3, P31, P33, P35, P37,
P39, P43, P47, P5, P50, P51, P54, P58,
P59, P62, P66, P7, P67, P71, P73, P75,
ROBOT

S3:BUFFER_2, P16, P21, P32, P4, P45,
P52, P60, P72, P9

S4:MACHINE_2, P13, P18, P25, P34, P38,
P49, P56, P6, P64, P74}

S5:BUFFER_1, P20, P28, P40, P44, P53,
P61, P68, P8

S6 :P36, P37, P38, P39, P40, P41, P42,
P43, P44, PAS, P46, P47, PAS, P49, P50,
P51, P52, P53, P54, P55, P56, P57, P58,
P59, P60, P61, P62, P63, P64, P65, P66,
P67, P68, P69, P70, P71, P72, P73, P74,
P75

S7:MACHINE_1, MACHINE_2, P14, P15,
P19, P26, P27, P3, P31, P35, P39, P43,
P50, P51, PS8, P59, P66, P7, P67, P71,
P75, ROBOT

S8:MACHINE_1, P12, P2, P24, P30, P42,
P48, P57, P65, P70

S9:BUFFER_2, MACHINE_1, MACHINE_2,
P14, P19, P26, P27, P3, P35, P39, P43,
P51, P59, P66, P7, P67, P75, ROBOT

S10:BUFFER_1, BUFFER_2, MACHINE_1,
MACHINE_2, P14, P27, P3, P35, P39, P43,
P51, P7, P67, P75, ROBOT

S11:BUFFER_1, MACHINE_1, MACHINE_2,
P14, P15, P19, P27, P3, P31, P35, P39,
P43, P50, P51, P58, P7, P67, P71, P75,
ROBOT

$12:BUFFER_2, MACHINE_1, P11, P14,
P17, P19, P23, P26, P27, P3, P33, P35,
P37, P39, P43, P47, PS5, P51, P54, P59,
P62, P66, P7, P67, P73, P75, ROBOT

S13:BUFFER_1, BUFFER_2, MACHINE_1,
P11, P14, P17, P23, P27, P3, P33, P35,
P37, P39, P43, P47, P5, P51, P54, P62, P7,
P67, P73, P75, ROBOT

$14:BUFFER_1, MACHINE_1, P11, P14,
P15, P17, P19, P23, P27, P3, P31, P33,
P35, P37, P39, P43, P47, PS5, P50, P51,
P54, P58, P62, P7, P67, P71, P73, P75,
ROBOT

S15:MACHINE_2, P1, P10, P14, P15, P19,
P22, P26, P27, P29, P3, P31, P35, P39,
P41, P43, P46, P50, P51, P55, P58, P59,
P63, P66, P7, P67, P69, P71, P75, ROBOT

$16:BUFFER_2, MACHINE_2, P1, P10, P14,
P19, P22, P26, P27, P29, P3, P35, P39,
P41, P43, P46, P51, P55, P59, P63, P66,
P7, P67, P69, P75, ROBOT

$17:BUFFER_1, BUFFER_2, MACHINE_2,
P1, P10, P14, P22, P27, P29, P3, P35, P39,
P41, P43, P46, P51, P55, P63, P7, P67,
P69, P75, ROBOT

S18:BUFFER_1, MACHINE_2, P1, P10, P14,
P15, P19, P22, P27, P29, P3, P31, P35,
P39, P41, P43, P46, P50, P51, P55, P58,
P63, P7, P67, P69, P71, P75, ROBOT

$19:BUFFER_2, P1, P10, P11, P14, P17,
P19, P22, P23, P26, P27, P29, P3, P33,
P35, P37, P39, P41, P43, P46, P47, PS5,
P51, P54, P55, P59, P62, P63, P66, P7,
P67, P69, P73, P75, ROBOT

S20:BUFFER_1, BUFFER_2, P1, P10, P11,
P14, P17, P22, P23, P27, P29, P3, P33,
P35, P37, P39, P41, P43, P46, P47, PS5,
P51, P54, P55, P62, P63, P7, P67, P69,
P73, P75, ROBOT

S21:BUFFER_2, PO, P1, P10, P11, P12,
P14, P16, P17, P2, P21, P23, P25, P27, P3,
P32, P33, P34, P35, P4, P45, P5, P52, P6,
P60, P7, P72, P8, P9

$22:BUFFER_2, PO, P1, P10, P11, P12,
P14, P16, P17, P18, P19, P2, P20, P21,
P22, P23, P25, P27, P3, P32, P33, P34,
P35, P4, P45, P5, P52, P6, P60, P7, P72,
P8, P9

$23:BUFFER_2, PO, P1, P10, P11, P12,
P14, P16, P17, P18, P19, P2, P20, P21,
P22, P23, P24, P25, P26, P27, P28, P29,
P3, P32, P33, P34, P35, P36, P37, P38,
P39, P4, P40, P41, P42, P43, P44, P45,
P46, P47, P49, PS5, P51, P52, P53, P54,
P55, P6, P57, P59, P60, P61, P62, P63,
P65, P7, P67, P72, P73, P74, P75, P8, P9

S24:BUFFER_2, PO, P1, P10, P11, P12,
P13, P14, P15, P16, P17, P2, P21, P23,
P25, P27, P3, P32, P33, P34, P35, P4, P45,
PS5, P52, P6, P60, P7, P72, P8, P9

S$25:BUFFER_1, P1, P10, P11, P14, P15,
P17, P19, P22, P23, P27, P29, P3, P31,
P33, P35, P37, P39, P41, P43, P46, P47,
PS5, P50, P51, P54, P55, P58, P62, P63, P7,
P67, P69, P71, P73, P75, ROBOT

$26:BUFFER_2, PO, P1, P10, P11, P12,
P13, P14, P15, P16, P17, P18, P19, P2,
P20, P21, P22, P23, P24, P25, P26, P27,
P28, P29, P3, P32, P33, P34, P35, P36,
P37, P38, P39, P4, P40, P41, P42, P43,
P44, P45, P46, PA7, P49, PS, P51, P52,
P53, P54, P55, P6, P57, P59, P60, P61,
P62, P63, P65, P7, P67, P72, P73, P74,
P75, P8, P9

$27:P0, P1, P10, P11, P12, P13, P14, P15,
P16, P17, P18, P19, P2, P20, P21, P22,
P23, P24, P25, P26, P27, P28, P29, P3,
P30, P31, P32, P33, P34, P35, P4, P5, P6,
P7, P8, P9

S28:BUFFER_2, PO, P1, P10, P11, P12,
P13, P14, P15, P16, P17, P18, P19, P2,
P20, P21, P22, P23, P24, P25, P26, P27,
P28, P29, P3, P30, P31, P32, P33, P34,
P35, P36, P37, P38, P39, P4, P40, P41,
P42, P43, P44, PAS, P46, P47, P49, PS,
P51, P52, P53, P54, P55, P6, P57, P59,
P60, P61, P62, P63, P65, P7, P67, P72,
P73, P74, P75, P8, P9

$29:BUFFER_2, PO, P1, P10, P11, P12,
P13, P14, P15, P16, P17, P18, P19, P2,
P20, P21, P22, P23, P24, P25, P26, P27,
P28, P29, P3, P30, P31, P32, P33, P34,
P35, P36, P37, P38, P39, P4, P40, P41,
P42, P43, P44, PAS, P46, P47, P48, P49,
P5, P50, P51, P52, P53, P54, P55, P6, P57,
P59, P60, P61, P62, P63, P65, P7, P67,
P72, P73, P74, P75, P8, P9



2. Computation of T-vectors of the Strict Minimal Siphons of (1.)

Ns, = —to+ ity —to+tiz — 1l t 16~ t30 + L3z — tag + tag — 51 + lss — Lo+ lea — g+ l72 — l75 + 77

Ns, = —to+ita-ty +tg—tg—tyg + i3t l1g= ty7 + tig —laa— lagz + lag + L7~ l30 + f32 — f34 T 136 — 42
tlaa— tae T tag—ls1— lsp + lss + tse —lso — leo T Lozt Lea— le7 — leg T i1+ izt U75 + U7 - 179 + tg

Ns, = —to tty —l3 +tg — tg —lg +ly3 — 15 = t17 + Lyg — a1~ Lo + o T la7— 30 T t36 — tap + T4 — lye + tug — t50 —

ts1 + tss + tsg — oot tez + tea — teg t 71 Ttz — t75 + tg
Ns,o = —to tta—t3 +tg — t; —tg +li3 — g5 tlo7— tog t 836 — tya + t4a — Cys + tyg — t49 — 50+ €56 — tsg T 172+ fgg

Ns,, = —to Tty —ta+tg— t; —tig ttiz+ tyg —ti7 + tig= oo — la3 + ta7 — Tp9 + l3p — f34 — Ly + gy + — s +

tag — tgg —lsp + lss + lsg— tsg — lsg + Loz —le7 + L7z + b7 — t79 + tg

Ns, = —lo Tty —t3+ty— tg —tg +lig+ b3 —lyg— lys+ b7 — to1 — lop + la3 + €6 — t30 + €34 — f4e tl4g — t50 —

tsy + tso + tsg — teo —le3 + tea + te7— teg + t72 — tys + t79

Ns,, = —to *ty -tz +ty— t; —tg + o+ 13 —tia— tis+ 17 — L9 + €23 — ta9 + 34— lys +tag — ta9 — l5o + 52 —

tsg+ lsg —le3 + o7~ teg — 71+ L7 + to9

Ns,, =—to +ly =ty + 13— tao — tag+ 32 — tys + lyg — lyo + lss — lsg — L71 — 72 + U757

Ns,e = —tatts —tiottia— i+ tig — ta3 + ta7 — t3a+ 3¢ —tap + tag — ts2 + tse — lsg + ez — tg7 + typ — tyo +

tg1

Ns,g = ~t3 T te— tg= tis+ tig— lp1 + lp7— T3z + t36 — lap +lag — Tso~ lss + Lse T t71 — b77 + lg
Ns,, = -tz +tg— t; —tg+ to— ty5 + Lyp — tye + ta7 — fa9 + 30 = l32 + f36 — fap + faa— tys + tye — 49
—lso tis1 — lss T fse~lsgt+ teo — Leat leg + 75 — 77 + lg1

Ns,g = —ta ttg —t; +tg —lyo+ tyg—ti7+ tig — oo + taz — 23 — tae + b7 — tag+ t30 —l34 + 36 + tgq — lys +

tag — tagttsy — tsp + lsg— lsg — €59+ oo T ez — Tea — te7 t teg + t75 — 79 + lg1
Nsg =—t3+ly— tg+ tio —t1a— lis+ t17 — Tp1 + ta3 — t32 + 34 — l5p + ts2 — Css + €59 — Ce3 + Le7 — 77+ 79

Ns,y =—t3+ty— t7—lg+ Lo+ tyg —t1a— lis+ Ly7 — Lig + fop + lo3— ta9+ t30 — l32+ 34 -fas + lye— ty9
—tso + lsg + tsp — 55 — lsg + tsg + teo — o3 — lea + te7 + teg — t71 + 75 — ty7 + Ty

Ns, =-t3 Tty — g +lio— tiz= bis+ iy — tig + a3 — T + 34

Ns,, = ~l3F by — tg+tyg —tip— tys + t17 — fa1 + Loz — lpa — l9 + 134

Nsys = —tg Tty — tg+ tig —tiz— tis + b1y — ta1 + Loz — f31+ t34 — g0+ sz —ls3 + tsg — Le1 + o7 — Leo t t79
Nsy, = —tg Tty — tg+ tig —tis— t1e T t17 — tig + l23 — fa9 t 34

Ns,s = —t7 T tg — tao + 2z — tae — tao9 T t30 — fas T lae — tag + b5y — Lsg + Leo — Lea t Leg — t71 t 75

Nsye = ~t3 Tty — tg+ tig —tis— b1+ b1y — ta1 + Loz — f31+ t34 — g0+ sz —ls3 + fsg — Le1 + ey — Leo t t79
Nsye = ~t3 Tty — tg+ tig —tis— b1 t+ 17 — ta1 + Loz — f33+ t34 — 5o+ sz —ls3 + fsg — Le1 + ey — Leo t t79

Ns,y =—t3 Tty — tg+ tig —lis— L1 + t17 — to1 + ta3 — t33+ t34 — 5o + 52 — 57 + tsg — o1 + o7 — teo t L79



3. Computation of the complementary siphons of Strict Minimal siphons

For the complementary siphons’ computation [S;], we initially recognize the places r indicating the
resources of our system on S;. Then, we continue with the computation of the holders H(r) of the resources
which equals to the difference of multi-sets I, from their corresponding placesr,H(r) = Ir —r. The
complementary set Th(S) is finally computed by the difference of the sum of holders, referring to the
corresponding resources, from the rest of operation places included in S, formally Th(S) = Y.k H(r) —

ZreSR,peSA L.(p).

[S2] = [P1, P2, P10, P12, P22, P24, P29, P30, P41, P42, P46, P48, P55, P57, P63, P65, P69, P70]

[57] = [Pl, P10, P11, P12, P13, P17, P18, P2, P22, P23, P24, P25, P29, P30, P33, P34, P35, P37, P38, P41, P42, P46, P47, P48, P49,
P5, P54, P55, P6, P56, P57, P62, P63, P64, P65, P70, P73, P74]

[59]= [ P1, P10, P11, P12, P13, P15, P16, P17, P18, P2, P21, P22, P23, P24, P25, P29, P30, P31, P32, P33, P34, P37, P38, P4, P41,
P42, P45, P46, P47, P48, P49, P5, P50, P52, P54, P55, P56, P57, P58, P6, P60, P62, P63, P64, P65, P69, P70, P71, P72, P73, P74, P9]

[510]= [ P1, P10, P11, P12, P13, P15, P16, P17, P18, P19, P2, P20, P21, P22, P23, P24, P26, P28, P29, P30, P31, P32, P33, P34, P37,
P38, P4, P40, P41, P42, P43, P45, P46, P47, P48, P49, P5, P50, P52, P53, P54, P55, P56, P6, P57, P59, P60, P61, P62, P63, P64, P65,
P66, P7, P68, P69, P70, P71, P72, P73, P74, P75, P8, P9]

[511]= [Pl, P10, P11, P12, P13, P17, P18, P2, P20, P22, P23, P24, P25, P26, P28, P29, P30, P33, P34, P37, P38, P40, P41, P42, P43,
P46, P47, P49, P5, P53, P54, P55, P56, P6, P57, P59, P61, P62, P63, P64, P65, P66, P68, P69, P70, P73, P74, P8]

[S21]= [Po, P1, P10, P11, P12, P14, P17, P2, P23, P25, P27, P3, P33, P34, P35, PS5, P6, P7, P8]
[S22]= [Po, P1, P10, P11, P12, P14, P17, P18, P19, P2, P20, P22, P23, P25, P27, P3, P33, P34, P35, P5, P6, P7, P8]

[S23]= [PO, P1, P10, P11, P12, P14, P17, P18, P19, P2, P20, P22, P23, P24, P25, P26, P27, P28, P29, P3, P33, P34, P35, P36, P37,
P38, P39, P40, P41, P42, PA3, P44, P46, P47, PA9, PS5, P51, P53, P54, PS5, PS7, P59, P6, P61, P62, P63, P65, P67, P7, P73, P74, P75,
p8]

[S24]= [Po, P1, P10, P11, P12, P13, P14, P15, P17, P2, P23, P25, P27, P3, P33, P34, P35, PS5, P6, P7, P8]

[S2s]= [Po, P1, P10, P11, P12, P13, P15, P16, P17, P18, P19, P2, P20, P22, P23, P24, P25, P26, P27, P28, P29, P3, P30, P31, P33,
P34, P35,P36, P37, P38, P39, P40, P41, P42 P43, P44, P46, PA7, PA9, P5, P51, P53, P54, P55, P57, P59, P6, P61, P62, P63, P65, P67,
P7, P73, P74, P75, P8]

[529]= [PO, P1, P10, P11, P12, P13, P15, P16, P17, P18, P19, P2, P20, P22, P23, P24, P25, P26, P27, P28, P29, P3, P30, P31, P33,
P34, P35, P36, P37, P38, P39,P40, P41, P42, P43, P44, P46, P47, P48, P49, P5, P50, P51, P53, P54, P55, P57, P59, P6, P61, P62, P63,
P65, P67, P7, P73, P74, P75,P8]



