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2$.0,@1)3*4J,!!0)$2(,.4 (14@10 4 2,4+,,! (.$204?!,&!0114#02800.4 2,4 !@..(.&4

?!,+0114 (.12$.+01*4>('0!14$!04@10 4 2,4 )$@.+"4?0!(, (+4$+2(/(2(01<4,!4 2,40.-

1@!042"$24$.4$+2(/(234"$??0.148(2"(.4$41?0+(A0 4 0$ )(.0*4\!!,!14$!04@10 4

2,4 0A.04#0"$/(,@!48"0.42"0413120'40.+,@.20!140!!,!*4]0?0$2(.&4(14@10 42,4

!0?0$24#0"$/(,@!<41@+"4$14'@)2(?)04)$@.+"014,542"041$'042$1L<4,!4!0?0$2(.&4

2"041$'042$1L4'@)2(?)042('014MV(&@!04cN*4

V(&@!04c*4 Y3'#,)14,541?0+($)4#0"$/(,@!40)0'0.21G4$N42!$.150!4$+2(,.4#342"!,84$. 4+$2+"4

'011$&0b4#N42"!,84$. 4+$2+"41(&.$)40)0'0.2b4+N4+,!!0)$2(,.40/0.24M'011$&0Nb4 N4

2('0413'#,)40)0'0.2b40N413'#,)4,54$+2(/(2348(2"40!!,!410!/(+0b45N413'#,)4,54

!0?0$2(.&4$+2(/(23

B=CD4$. 4-CE4$!04#@()24 (.4$4"(0!$!+"(+$)4'$..0!<412$!2(.&45!,'42"04

&0.0!$)45,!'4,542"0413120'4', 0)<42"!,@&"41@++011(/04+)$!(A+$2(,.4?!,+011-

014 ,!4 $+2(/(2(01<4 2,4 2"04  02$()0 4', 0)*4 R.4 2"04 A.$)4 120?4 ,54 2"04', 0)(.&<4

?!,+011014#0+,'040)0'0.2$!34$+2(/(2(014,!42$1L1*4>"04?!,+011<48"(+"4(14.,24
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 (/( 0 4,.42"041('?)0!4?!,+01101<4+$.4#040F?)$(.0 4$242"04.0F24)0/0)4,542"04"(-

0!$!+"3*4>"(14?!,+0114M+,))$?10 4?!,+011N4(. (+$2014(214 0/0),?'0.24#34$41(&.4

ijk4(.1( 042"04?!,+011h$+2(/(23413'#,)*4D@'#0!4,54"(0!$!+"34)0/0)14 0?0. 14

,.42"04+,'?)0F(234,542"040.2(!04?!,+011<4#0+$@1042"04 0/0),?0 4?!,+0114(.4

2"04.0F24)0/0)4+$.4$)1,4+,.2$(.4+,))$?10 4?!,+01101*

B=CD4$. 4-CE4 $+2(/(234  ($&!$'14 "$/04 1('()$!4 50$2@!014 $. 4 0$104 ,54

@10*4B,2"4B=CD4$. 4-CE4W64$)),84 2"04', 0)(.&4,54 +,'?)0F4 10O@0.+-

014,542$1L14$. 4$+2(/(2(01*4B@24-CE41@??,!214?!('$!()34,#U0+2X,!(0.20 4$?-

?!,$+"*4R.4$  (2(,.42,4$+2(/(234., 014$. 4+,.2!,)4., 014'$34$??0$!4., 014

,#U0+21*4>3?(+$))34,#U0+24., 04+,..0+214 28,4., 014,54$+2(/(234 MV(&@!04l$N*4

>"(14'0$.14 2"$24 2"04,#U0+24?!010.20 4 (14 2"04 !01@)24,54 2"04$+2(/(234$. 4 (24 (14

?$110 4,.42,42"04.0F24$+2(/(23*4Y3'#,)4,542"04$+2(/(234., 04+$.4+,.2$(.4!0+-

2$.&)014(. (+$204(.?@24$. 4,@2?@24?$!$'020!14$. 412!0$'1*4>"@1<42"04-CE4

$+2(/(234 ($&!$'4 01+!(#0142"04K,84,54 $2$4$. 4(.5,!'$2(,.4?!,+011(.&4(.4

2"04', 0))0 413120'*

V(&@!04l*4 $N4>8,4,#U0+24K,84$!!,814)(.L(.&4,#U0+24., 014$. 4$+2(,.1b4#N4D,2$2(,.4,542"04

$+2(/(2348(2"4(.?@24$. 4,@2?@2412!0$'1

W)2",@&"4 2"04,#U0+2(/014,54 2"04@104,54 ($&!$'1<4B=CD4$. 4-CE4W64

$!04 (550!0.240)0'0.214,542"0428,423?014,54 ($&!$'14$!041('()$!<42"034"$/04

1('()$!4'0$.(.&1*4>$#)04Z41",8142"04+,'?$!(1,.4,54'$U,!40)0'0.214,542"04

28,4&!$?"(+$)4)$.&@$&01*4>"042$#)04 ,014.,24(.+)@ 042"045@))41024,540/0.214

$. 42"0423?014&$201*4>"034$!04.,240F$+240O@(/$)0.214(.42"04$+2(/(234 ($&!$'4

5,!42"04B=CD40)0'0.21*4W)1,<4 ,4.,242!0$242"04?!010.20 40)0'0.214$. 42"0(!4

(.20!?!02$2(,.4$14$4+,'?)0204 1024,54&!$?"(+$)4 13'#,)14$. 4 2"0(!4'0$.(.&1*4

>"04 +,'?)0204  01+!(?2(,.4 +$.4 #04 5,@. 4 (.4 2"04 12$. $! 14 ,54 #,2"4 )$.&@$&-

014B=CD4$. 4-CE4$..,@.+0 4#342"04TC94MT#U0+24C$.$&0'0.249!,@?N4

MTC94HIZZb4B=CE4HIIHN*
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>$#)04Z*4J,'?$!(1,.4,54B=CD4$. 4-CE4W64 ($&!$'140)0'0.21

BPMN Description
UML

activity diagram
Description

Y2$!24\/0.24(. (+$2014

8"0!04$4?$!2(+@)$!4

=!,+0114,!4J",!0,&!$-

?"348())412$!2

J,.2!,)4., 01G

B0&(..(.&4 

,54W+2(/(234V),8

\. 4\/0.24(. (+$2014

8"0!04$4=!,+0114,!4

+",!0,&!$?"348())40. 

J,.2!,)4., 01G

\. 4,54W+2(/(234V),8

T55X=$&04J,..0+2,!4

8())41",848"0!04 

$4Y0O@0.+04V),8

J,.2!,)4., 01G

W+2(/(2340 &04 

+,..0+2,!4S4(.?@2

)0$/014,.04?$&04$. 4

then restarts on  

2"04.0F24?$&0*

J,.2!,)4., 01G

W+2(/(2340 &04 

+,..0+2,!4S4,@2?@24 

MK,84A.$)N

C0!&(.&G40F+)@1(/04

+,'#(.(.&4,5428,4,!4

',!04?$2"14(.2,4,.04

?$2"4MT]Xm,(.N*4 

W4C0!&(.&4\F+)@1(/04

9$208$34(14@10 42,4

1",842"04'0!&(.&4 

,54'@)2(?)04Y0O@0.+04

V),81

J,.2!,)4., 01G

C0!&04., 0

V,!LG4C@)2(?)04T@2&,-

(.&4Y0O@0.+04V),814

>"(148())4#04@10 4@1@-

$))34(.4+,'#(.$2(,.4

8(2"4$.349$208$3*

60+(1(,.4., 0

8(2"4+,.2!,)4K,81

9$208$34J,.2!,)4>3?04

=$!$))0)49$208$34

U,(.(.&

J,.2!,)4., 01G

m,(.4., 0

9$208$34J,.2!,)4>3?04

=$!$))0)49$208$34

5,!L(.&

J,.2!,)4., 01G

V,!L4., 048(2"4K,81
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9$208$34J,.2!,)4

>3?0G4(.+)@1(/0<4 

0/0.2X4#$10 <4+,'?)0F

R.20!'0 ($2040/0.21G4

i>"!,8(.&k41(&.$)4$. 4

'011$&0

Y0. 4Y(&.$)4W+2(/(234

W+2(,.

R.20!'0 ($2040/0.21G4

iJ$2+"(.&k41(&.$)4$. 4

'011$&0

]0+0(/04Y(&.$)4W+2(/(-

234W+2(,.

Timer intermediate 

0/0.2

W+2(,.4,54$++0?242('04

0/0.24&0.0!$2(.&

W.4W+2(/(234(14$4&0.0!-

(+420!'45,!48,!L42"$24

+,'?$.34(.4$4=!,+011*4

W.4W+2(/(234+$.4#04

$2,'(+4,!4+,'?,@. *

W+2(,.45!,'4J,'?)0204

W+2(/(2(01<4V@. $-

'0.2$)4W+2(/(2(01<4

Y2!@+2@!0 4W+2(/(2(01<4

J,'?)0204Y2!@+2@!0 4

W+2(/(2(01

>"0423?014,54W+2(/-

(2(0142"$24$!04$4?$!24

,54$4=!,+0114C, 0)4

$!0G4Y@#X4=!,+0114$. 4

>$1L*4W4Y@#X=!,+0114

(14$4+,'?,@. 4W+-

2(/(2342"$24(14(.+)@ 0 4

8(2"(.4$4=!,+011*4R24(14

+,'?,@. 4(.42"$24(24

+$.4#04#!,L0.4 ,8.4

(.2,4$4A.0!4)0/0)4,54

 02$()42"!,@&"4$41024,54

1@#XW+2(/(2(01*

Y@#XW+2(/(23

2. Exemplary logistic process model

R.4#@1(.011<4 ),&(12(+14'$34"$/040(2"0!4$.4(.20!.$)45,+@14M(.#,@. 4),&(1-

2(+1N4,!4$.40F20!.$)4 5,+@14 M,@2#,@. 4 ),&(12(+1N<4 +,/0!(.&4 2"04K,84$. 412,!-

$&04,54'$20!($)145!,'4?,(.24,54,!(&(.42,4?,(.24,54+,.1@'?2(,.4M1@??)3X+"$(.4

'$.$&0'0.2N*4>"04'$(.45@.+2(,.14,54$4O@$)(A0 4),&(12(+($.4(.+)@ 04(./0.-

2,!34'$.$&0'0.2<4 ?@!+"$1(.&<4 2!$.1?,!2$2(,.<48$!0",@1(.&<4'$20!($)4 "$.-

 )(.&<4?$+L$&(.&<4 10+@!(23<4+,.1@)2$2(,.<4$. 4 2"04,!&$.(;(.&4$. 4?)$..(.&4

,542"0104$+2(/(2(01*4]01?,.1(/04),&(12(+1413120'4$))4$),.&42"041@??)34+"$(.4(14

10/0!0)34 0$)(.&48(2"48,!LK,84'$.$&0'0.2413120'*4E,&(12(+($.14+,'#(.04

$4?!,5011(,.$)4L.,8)0 &04,540$+"4,542"01045@.+2(,.142,4+,,! (.$204!01,@!+014

(.4$.4,!&$.(;$2(,.*

\F$'?)014,542"04@104,54B=CD4 ($&!$'14+$.4#045,@. 4(.42"04)(20!$2@!04

Mn"$##$;(4 024 $)*4 HIZP$b4 n"$##$;(4 024 $)*4 HIZP#b4 n,.(081L(4 024 $)*4 HIIQN*4 
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>"04 $!2(+)04 Mn,.(081L(4 024 $)*4 HIIQN4  01+!(#014 $4 1('?)04', 0)4 ,54 ),&(12(+4

+"$(.14(.48"(+"4$  (2(,.$))34=02!(4.021480!04@10 42,41('@)$2042"04?!,+01101*4

R.42"(1410+2(,.4B@1(.0114=!,+0114C, 0)4$. 4D,2$2(,.4(14@10 42,4!0?!010.242"04

5@.+2(,.$)412!@+2@!04$. 4$+2(/(2(014,54!050!0.+04),&(12(+1413120'4$??)(+$#)04

(.41'$))4$. 4'0 (@'40.20!?!(1014MYC\N40./(!,.'0.2*4B0),84$!040F$'?)014

,54', 0))(.&42"0428,4?!,+01101G4C@)2(', $)4E,&(12(+14J"$(.14$. 4=!, @+-

2(,.4E,&(12(+1*

2.1. Modelling of multimodal logistics chains

C@)2(', $)4 ),&(12(+4 +"$(.4 (14 2"04 (.20!+,..0+20 4 1024 ,54 #@1(.0114 ?!,+0-

 @!014 $. 4 #@1(.0114 ?$!2.0!14 2"$24'$.$&04 2"04 K,84 ,54 &,, 14 $. 4 (.5,!'$-

2(,.45!,'42"04,.04?,(.240*&*4?!, @+2(,.<42"!,@&"4(.20!'0 ($204., 01<42,42"04

$.,2"0!4 ,.04 0*&*4 2,4 2"04 0. 4 +,.1@'0!*4R.4 2"(14 0F$'?)048())4 #04 ?!010.20 4 

$4?!,#)0'<4 (.48"(+"4 2"04 2!$.1?,!2$2(,.4@.(24 (14 $4 1(.&)04+,.2$(.0!*4R.41@+"4 

$41(2@$2(,.4804+$.4 (12(.&@(1"42"!004#$1(+423?014,54., 01G

S4 !,$ 420!'(.$)<

S4 2!$(.420!'(.$)<

S4 10$4?,!2*

\$+"4 ,54 2"!004'0$.14 ,54 2!$.1?,!24 (14  01+!(#0 4 #34 #@1(.0114 ?!,+0114 (.4

B=C4D,2$2(,.*4V(&@!04Q4?!010.2140F0'?)$!34', 0)4,54 2"04>!$(.4>0!'(.$)4

., 04', 0))0 4(.4B=CD*4],$ 4>!$.1?,!24=$!2<4>!$(.4>0!'(.$)4$. 4>!$(.4

>!$.1?,!24=$!24$!04( 0.2(A0 4$14?,,)14S4)$.01*4W41(.&)04+,..0+2(,.4#02800.4

28,4 20!'(.$)14 +$.4#04 01+!(#0 4#34,.04,!4',!04?!,+01101<4  0?0. (.&4,.4

.@'#0!4,54?"$1014,542!$.1?,!2$2(,.412$&0*

V(&@!04Q*4B@1(.0114?!,+0114', 0)4,542"0420!'(.$)4., 04@1(.&4B=C4D,2$2(,.
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>"04E(.L14., 014 M0/0.21N4'$L04?,11(#)04 2,4 +,..0+24', 0)14 ,54 $.,2"0!4

20!'(.$)1*4>"(14', 0)4 5,+@1014,.4 2"04K,84,54#@1(.0114?!,+011014$. 4!0)$-

2(,.1"(?14#02800.4 2"0'*4R.5,!'$2(,.4?!,+0110141@+"4$14 2"04 !0+0(/(.&4$. 4

10. (.&48$3#())14$. 4'$.$&04,5412,!$&04+,.2$(.0!14 (14,.)341(&.$))0 *4=!,-

+011014(.42"0420!'(.$)4., 048$14$)1,4', 0))0 4@1(.&4-CE4$+2(/(234 ($&!$'4

MV(&@!04 N̂*4R.42"(14+$1042"04 ($&!$'4(145,+@10 4,.4?!,+011014,54!0&(12!$2(,.4

$. 4?!,+011(.&*

V(&@!04 *̂4B@1(.0114?!,+0114', 0)4,542"0420!'(.$)4., 04@1(.&4-CE4$+2(/(234 ($&!$'

2.2. Example of modelling of the inbound logistic system

>"04$!+"(20+2@!04,54 (.#,@. 4 ),&(12(+14 13120'4 (14,!&$.(;0 4 (.2,4 1'$))0!4

?$!214$141@#X13120'14$. 4$.$)32(+$))34 0/0),?0 *4W.$)31(14$. 4( 0.2(A+$2(,.4

,54B=C4!0O@(!0'0.2145,!4),&(12(+1413120'4(142"04A!124120?4(.42"04', 0))(.&*4

>"04 5,)),8(.&40F$'?)04+,.+0!.14 2"04?!, @+2(,.4 ),&(12(+1*4>"04?!, @+2(,.4

),&(12(+14+,.+0!.14),&(12(+4?!,+0110148(2"(.4$4/$)@04$  (.&413120'*4R24$('14

2,40.1@!042"$240$+"4'$+"(.04$. 48,!L12$2(,.4!0+0(/0142"04!0O@(!0 4?!, @+24

(.42"04!0O@(!0 4O@$.2(234$. 4O@$)(234$242"04!0O@(!0 42('0*4>"040110.+04,542"04

+,.+0!.4(142,412!0$')(.04$. 4+,.2!,)42"04K,842"!,@&"4/$)@0X$  (.&4?!,+011-

014$. 42,40)('(.$2041@?0!K@,@14?!,+01101*4=!, @+2(,.4),&(12(+14+$.4,?0!$204

(.40F(12(.&4$1480))4$14.084'$.@5$+2@!0*

B=CD4 ($&!$'4$14$4?!, @+2(,.4', 0)4$24 (214"(&"0124 ,'$(.4 )0/0)4 !0?-

!010.2145@)A)'0.24,542"048,!L4,! 0!4$14!01?,. (.&42,42"04!0+0(/0 4+@12,'0!4
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,! 0!*4Y$)014$. 4o@$)(23460?$!2'0.214$!04( 0.2(A0 4$1410?$!$20)34#)$+L4#,F4

)$.01<4C$.@5$+2@!0!4$14$#12!$+24?,,)48(2"4=!, @+2(,.460?$!2'0.24$. 4Y",?4

K,,!4$14)$.01*4R.42"04C$.@5$+2@!0!4?,,)42"0410O@0.2($)4K,84,54?!,+011014(14

'$??0 4,@242"!,@&"4+,..0+2(.&42"0'45!,'4$412$!240/0.24@?42,4$.40. 40/0.24

@1(.&4"$??34K,8420+".(O@04MV(&@!04eN*4>"04?!, @+2(,.4?!,+0114(142!(&&0!0 4

#34`,!L4 ,! 0!4iY2$!2k4 0/0.24'011$&04 5!,'4Y$)014  0?$!2'0.2*4 J,))$?10 4

1@#X?!,+0114,54==4!0O@(!0'0.24(.48"(+"4$4i?)@1k41(&.4(.42"04),80!X+0.2!04,54

2"041"$?04(. (+$20142"$242"04$+2(/(234(14$41@#X?!,+0114$. 4"$14$4),80!4)0/0)4,54

 02$()4MV(&@!04[$N*4]01?0+2(/0)342"045,!'$2(,.4,541@#X?!,+011014$)1,4$??)(014

2,42"04$+2(/(234$14$4?!,+011G4=!, @+2(,.4=)$..(.&<4Y02X@?4T?0!$2(.&4=!,+0114

$. 4T?0!$2(.&4=!,+0114MV(&@!04[$<4#<4$. 4+N*

>"04==4 !0O@(!0'0.24?!,+0114 5,)),80 4#34=!, @+2(,.4=)$..(.&4=!,+0114

)0$ 142,42"04-? $2(.&4=!, @+2(,.4=)$.4Y3120'42$1L*4>"04?!, @+2(,.4?)$.4$. 4

2"04)(124,54!0O@(!0'0.214(1410.242,4Y",?4K,,!<4o@$)(23460?$!2'0.24$. 4`$!0-

",@104#34R11@04?!, @+2(,.4?)$.4?(+L(.&42$1L*4>"(142$1L4(1420!'(.$20 48(2"4

$4iC011$&0k40. 40/0.2*4V(&@!04[4())@12!$2014'0.2(,.0 <4+,))$?10 41@#X?!,-

+01101*4R.42"04.0F24120?<4 2"04', 0)4 (.4A!124"$??34K,84(141@??)0'0.20 4#34

$)20!.$2(/04?$2"1<40F+0?2(,.1<4$+2(/(2(014$. 4!0O@(!0 4$!205$+21*

V(&@!04e*4>"04B=CD4 ($&!$'4', 0)4,54=!, @+2(,.4Y3120'
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V(&@!04[*4\F?$. 0 41@#X?!,+01101G4$N4==4!0O@(!0'0.21b4#N4=!, @+2(,.4=)$..(.&b4+N4Y024

@?4T?0!$2(.&4?!,+011b4 N4T?0!$2(.&4=!,+011

>"04-CE4$+2(/(234 ($&!$'4'$L04?,11(#)04', 0))(.&4,542"04+,'?)02041+0-

.$!(,4,54'$20!($)42!$.1'(11(,.4$. 42!$.15,!'$2(,.4@?42,42"04A.(1"0 4&,, 1*4

R245,+@1014,.4(.5,!'$2(,.4$. 4?"31(+$)4,#U0+24K,8*46$2$4,.4+@!!0.24?!, @+-

2(,.4$!04+,))0+20 4(.42"045$+()(234Y$/0 4R20'14pp+0.2!$)B@550!qq*4602$()14,54

2"04=!, @+2(,.4=)$.4$. 4R./0.2,!34$!0412,!0 4(.4,#U0+214pp $2$12,!3qq*4>"04

-CE4$+2(/(234 ($&!$'4?!010.214+, 0 4 $2$4@10 4 (!0+2)342,4+,.2!,)4?!, @+-

2(,.4$. 42"04T=J4 $2$4@10 4$14$412$. $! 4,54 $2$40F+"$.&04(.42"04(. @12!($)4

$@2,'$2(,.41?$+04$. 4(.4,2"0!4(. @12!(01*4
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V(&@!04ZI*4 >"04-CE4$+2(/(234 ($&!$'4$14$4'02$X', 0)4,54` R=4M`,!L4(.4?!,+011N

Y,@!+0G4T8.412@ 344n"$##$;(4024$)*4HIZP$*

Conclusions

>"04 $!2(+)04  01+!(#014 2"04 @104 ,54 B=CD4  ($&!$'14 $. 4 -CE4W+2(/(234

6($&!$'14 5,!4', 0))(.&4 ),&(12(+14?!,+01101*4-CE4W+2(/(2346($&!$'14$!04

5,+@10 4,.42"04?!010.2$2(,.4,54(.5,!'$2(,.4K,84$. 4!01,@!+0142$L(.&4(.2,4

$++,@.242"04,#U0+2X,!(0.20 450$2@!014,542"04?!,+011*4R.4+,.2!$12<4B=CD4 (-

$&!$'145,+@14,.42"04?!,+0110142$L(.&4(.2,4$++,@.242"040/0.214 020!'(.(.&4
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