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5678 &9: ;8<8=6>?? @ 89A: BC76D<EF 7? 8B  

9  ? &8G6F ?G?&6>?:<<:;: G:A8B?=:96<?H OPENGPSS, 

GPSS\WORLD ? ANYLOGIC 

A. ;. A$0!,"' (5$!-, C"(3$,3) 

9-!0!,$! 

 !"#$ #% &'()*$*""+, $*-'!'( ."./#%. ).0'-+ &/'1"+, &#&-*$ 2(/2*-&2 #$#-
-.3#'""'* $'!*/#)'(."#*. 4/2 5)'(*!*"#2 5'(-')267#,&2 8'$596-*)"+, 5)':'"'( 
&-',.&-#;*&8#, $'!*/*< #&5'/9%=6-&2 &'0+-#2, 5'/=;*""+* '- :*"*).-')'( 5&*(!'-
&/=;.<"+, ;#&*/ (>?@). ?'A-'$= 8.;*&-(' 5&*(!'&/=;.<"+, 5'&/*!'(.-*/9"'&-*< #$*-
*- 0'/9B'* %".;*"#* !/2 5'/=;*"#2 !'&-'(*)"+, )*%=/9-.-'(. C !'8/.!* ).&&$.-)#(.-
6-&2 &'()*$*""+* &#&-*$+ #$#-.3#'""':' $'!*/#)'(."#2 OpenGPSS 
(http://www.simulation.kiev.ua) [1, 2], GPSS World [3] # AnyLogic [4], 8'-')+* ).0'-.6- 
& !#&8)*-"+$# $'!*/2$#. D#&-*$+ $'!*/#)'(."#2 5'!!*)1#(.6- ).0'-= & 0'/9B#$ 
8'/#;*&-('$ (*)'2-"'&-"+, ).&5)*!*/*"#< – '- E*)"=//# !' C*<0=/.: 29 ).&5)*!*/*-
"#< ( OpenGPSS, ( 5'$'7# AnyLogic '5#&."' 29 ).&5)*!*/*"#< (,'-2 ( [4] #!*- )*;9 ' 
37), 24 ).&5)*!*/*"#2 ( GPSS World [5, 6, 7]. C&* (#!+ ).&5)*!*/*"#< &-)'2-&2 ". ).(-
"'$*)"'$ ).&5)*!*/*"##, 8.;*&-(' 8'-')':' # '3*"#(.*-&2 !./**. 

&!+). 4+!-0'+1I*3J,.K 4'+1!0'-3)!1L,'+)!J 

F. &*:'!"2 &=7*&-(=*- $"':' :).G#;*&8#, # &-.-#&-#;*&8#, -*&-'( !/2 5)'(*)-
8# 5&*(!'&/=;.<"+, 5'&/*!'(.-*/9"'&-*<. D)*!# &-.-#&-#;*&8#, -*&-'( B#)'8' #&-
5'/9%=6-&2 &/*!=67#*: NIST, TEST-U01, CRYPT-X, The pLab Project, Diehard, ENT 
5'!'0"'*. C ".&-'27*$ !'8/.!* ).&&$.-)#(.*-&2 5)#$*"*"#* ".0'). -*&-'( Diehard 
(.(-') George Marsaglia) !/2 -)H, &#&-*$ #$#-.3#'""':' $'!*/#)'(."#2.  

4/2 8.1!'< &)*!+ $'!*/#)'(."#2 0+/. ".5#&.". &'0&-(*"".2 "*0'/9B.2 5)'-
:).$$. ". &''-(*-&-(=67*$ 2%+8* (GPSS #/# Java), 8'-').2 5'%('/2*- 5'/=;#-9 0'/9-
B=6 (+0')8= 5&*(!'&/=;.<"+, ;#&*/ & ).("'$*)"+$ ).&5)*!*/*"#*$. 4./** & 5'$'-
796 5.8*-. 5)':).$$ Diehard, 0#".)"+* G.</+ 8'-')':' (%2-+ & &.<-. 
http://stat.fsu.edu/pub/diehard/, (+5'/"*" ."./#% 5'&/*!'(.-*/9"'&-*< ;#&*/ !/2 8.1!'< 
&#&-*$+ $'!*/#)'(."#2 '-!*/9"'. 

:4$+3,$! 13M'(3)'(,'2' 'M'(I0'-3,$%  

4/2 (&*, 5).8-#;*&8#, A8&5*)#$*"-'( #&5'/9%'(./&2 '!#" 8'$596-*) 8/.&&. 
Intel Core Duo & 5)'3*&&')'$ 2,1 >>3 # '5*).-#("'< 5.$2-96 2 >0, '5*).3#'"".2 &#&-
-*$. Windows XP SP3. I8&5*)#$*"-+ &-.(#/#&9 ". &#&-*$., $'!*/#)'(."#2 &/*!=6-
7#, (*)&#<: OpenGPSS 1.2.1.0 (1.2.2.0), GPSS World 5.2.2. # AnyLogic 6.4.1. C&* A8&5*-
)#$*"-+ 5)'('!#/#&9 ".! :*"*).-')'$ 5&*(!'&/=;.<"+, ;#&*/ J 1 &' &/*!=67#$# 
".;./9"+$# &$*7*"#2$#: 300 (OpenGPSS), 200 (GPSS World) # 100 (AnyLogic). 

:+'M!,,'+)$ 4('-!0!,$% -.*$+1$)!1L,'2' N"+4!($/!,)3 - +$+)!/3K  

/'0!1$('-3,$%  

4/2 &#&-*$+ $'!*/#)'(."#2 GPSS World 5)# $./'$ 8'/#;*&-(* ;#&*/ (!' 4 $/") 
5)':).$$. Diehard (+!.*- 'B#08=: "run-time error F6501: Read (#$2 G.</.) – end of file 
encountered". I-' 5)'#&,'!#- ". -*&-* J 2 «?*)*&-."'(8#, 8'-')+* 5*)*&*8.6-&2», ,'-
-2 ( -*8&-* &.$':' -*&-. ".5#&."', ;-' '" '0).0.-+(.*- 5'&/*!'(.-*/9"'&-9 #% 1 $/". 
32-0#-"+, ;#&*/ !(.1!+.  

K &'1./*"#6, &).%= &:*"*)#)'(.-9 !.""+* ( 0#".)"+< G.</ "* 5'%('/26- &)*!+ 
$'!*/#)'(."#2, -.8 8.8 5'!!*)1#(.*-&2 ;-*"#* # %.5#&9 -'/98' -*8&-'(':' G.</.. ?'-
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/=;#-9 8'"*;"+< G.</ $'1*$ /#B9 %. !(. B.:.: 5*)(+< – &'%!."#* -*8&-'(':' G.</. & 
4 $/". &-)'8, ( 8.1!'< &-)'8* '!"' ;#&/', 8'-')'* %.5#&."' -*8&-'$, # (-')'< – 5*)*-
('! -*8&-'(':' G.</. ( 0#".)"+<.  

 0+;".2 5)':).$$. :*"*)#)'(."#2 5'&/*!'(.-*/9"'&-# ( GPSS World ( -*8&-'-
(+< G.</ &".;./. !.1* !/2 40 -+&. ;#&*/ !/#-&2 2 ;. L -'/98' 5'&/* $'!#G#8.3## 5)'-
:).$$+ ". GPSS :*"*)#)'(."#* -.8':' G.</. 5)'#&,'!#- %. 2 $#". 4*/' ( -'$, ;-' 
0/'8 '-8)+-#2 G.</. OPEN !'/:' ).0'-.*-. ?'A-'$= *:' "* "=1"' 8.1!+< ).% (+%+-
(.-9 !/2 8.1!':' -)."%.8-., . &/*!=*- 5*)*"*&-# ( '-!*/9"+< ;.&'('< &*:$*"- 
GENERATE, OPEN, ADVANCE, CLOSE # TERMINATE, -*$ &.$+$ (+%(.( '!#" ).% 
!/2 (&*< 5)':).$$+.  

4/2 &#&-*$+ $'!*/#)'(."#2 OpenGPSS -*8&-'(+< G.</ 5'/=;*" %. 30 $#".  
?)'$*1=-';"+< -*8&-'(+< G.</ %."#$.*- 46 M0.<-. N.-*$ ". 8'"(*)-.3#6 ( "=1-

"+< 0#".)"+< G.</ ).%$*)'$ 15 M0.<- & 5'$'796 VisualBasic-&3*".)#2 -).-#-&2 3 $#".  
K.1!+< -*&- ". (+,'!* G')$#)=*- &5*3#./9"'* ;#&/' p-value #% #"-*)(./. [0, 1]. 

O*%=/9-.-+ 5)'(*!*""+, A8&5*)#$*"-'( 5)#(*!*"+ ( -.0/. 1. K'/#;*&-(' &:*"*)#)'(."-
"+, ;#&*/ !/2 8.1!'< &#&-*$+ $'!*/#)'(."#2 – 4 $/". C -.0/#3* «+» '%".;.*-, ;-' -*&- 
5)'<!*" (*&/# p-value 5)#".!/*1#- '-)*%8= [0,025; 0,975]), . «–» – -*&- "* 5)'<!*".  

&3M1$#3 1 

O,3*!,$! p-value )!+)'- DIEHARD 

P &!+) OpenGPSS GPSS World AnyLogic 

1 4"# )'1!*"#2 (Birthday Spacings) 0,359018 + 1,000000 – 0,431397 + 

2 ?*)*&*8.67#*&2 5*)*&-."'(8#  
(Overlapping Permutations) 

1,000000 – 0,060425 + 0,008494 – 

3 O.":# $.-)#3 (Ranks of matrices) 0,950574/
0,991835/
0,999961 

+/–/– 0,413445/
0,536567/
0,097624 

+/+/+ 0,382749/
0,342521/
0,249165 

+/+/+

4 ?'-'8 0#-'( (The bitstream test) 0,805974* + 1,000000 – 0,4825392 + 

5  0*%92"9# -*&-+ (Monkey Tests) 1,000000 – 0,585412* + 0,494274* + 

6 ?'!&;H- *!#"#;*8 (Count the 1’s) 1,000000 – 1,000000/
0,495902* 

–/+ 0,558042*/ 
0,587793 

+/+ 

7 P*&- ". 5.)8'(8=  
(Parking Lot Test)  

0,979816 – 0,751581 + 0,221977 + 

8 P*&- ". $#"#$./9"'* ).&&-'2"#* 
(Minimum Distance Test)  

0,992231 – 0,545258 + 0,506258 + 

9 P*&- &/=;.<"+, &G*)  
(Random Spheres Test)  

0,173505 + 0,162508 + 0,278340 + 

10 P*&- &1.-#2 (The Squeeze Test) 1,000000 – 0,475504 + 0,985307 - 

11 P*&- 5*)*&*8.67#,&2 &=$$ 
(Overlapping Sums Test) 

0,919356 + 0,681207 + 0,899422 + 

12 P*&- 5'&/*!'(.-*/9"'&-*< 
 (Runs Test) 

0,312858 + 0,458301* + 0,549636* + 

13 P*&- #:)+ ( 8'&-# (The Craps Test) 
(for no. of wins/ for throws/game) 

0,406554/
1,000000 

+/– 0,214467/
0,807587 

+/+ 0,343878/
0,396355 

+/+ 

 
E+/# 5'/"'&-96 #&5'/9%'(."+ (&* -)#".!3.-9 -*&-'( A-':' 5.8*-.. F', 8'"*;"', 

5)','1!*"#2 (#/# "*5)','1!*"#2) -*&-'( "*!'&-.-';"', ;-'0+ 5)#"2-9 #/# '-8/'"#-9 
:#5'-*%= ' &/=;.<"'&-# 5'-'8. !.""+,. P*&-+ Diehard G')$#)=6- ". (+,'!* ;#&/.  

                                                 
* 4/2 A-':' -*&-. &;#-.*-&2 &)*!"** .)#G$*-#;*&8'*, -.8 8.8 (+('!#/'&9 $"':' %".;*"#< p-value (  
)*%=/9-#)=67*$ G.</*. 



 !"#$% 1 &!'(!)$*!+"$! '+,'-. $ /!)'0'1'2$%  

$/$)3#$',,'2' $ "'/41!"+,'2' /'0!1$('-3,$% 

 

 

 !!"#-2011 136 

p-value, 8'-')+* ).("'$*)"' ).&5)*!*/*"+ ( #"-*)(./* [0, 1], *&/# (,'!"'< 5'-'8 ;#-
&*/ !*<&-(#-*/9"' &/=;.<"+<. ?)'(*)2*$ ".B= «"=/*(=6» :#5'-*%= ' (,'!"'< 5'-'8 
;*)*% &-.-#&-#;*&8=6 %".;#$'&-9 5' 8)#-*)#6 ?#)&'". (8)#-*)#< «Q#-8(.!).-»). 4/2 
8)#-*)#2 ?#)&'". "=1"' $"':' )*./#%.3#<, . -*&-'( (&*:' 13, 5'A-'$= #&5'/9%=*$ (&* 
%".;*"#2 p-value #% )*%=/9-#)=67*:' G.</., -.$ #, '8'/' 240 (!). O*%=/9-.-+ ).&;*-'( 
5' 8)#-*)#6 5'8.%."+ ( -.0/. 2.  

&3M1$#3 2 

@('-!("3 +)3)$+)$*!+"'J 2$4')!Q. ' +1I*3J,'+)$ 4')'"3 03,,.K 

5($)!($J @$(+',3  

(«F$-"-30(3)») 
;!,!(3)'(  

4+!-0'+1I*3J,.K 

*$+!1 

5'1$*!+)-'  

4('J0!,,.K  

)!+)'- $Q ,3M'(3  

Diehard 4'1I*!,,'! )3M1$*,'! 

6,31$Q (!QI1L)3)3 

OpenGPSS 5 90,00 36,2 
?'-'8 "*/9%2 &;#-.-9 &/=-
;.<"+$  

GPSS World 10 29,45 36,2 
?'-'8 $'1"' &;#-.-9 &/=-
;.<"+$ 

AnyLogic 11 28,17 36,2 
?'-'8 $'1"' &;#-.-9 &/=-
;.<"+$ 

C1I*R!,$! ;@7 - +$+)!/! /'0!1$('-3,$% OpenGPSS 

?*)(+$ (.)#."-'$ =/=;B*"#2 >?@ 2(/2*-&2 #&5'/9%'(."#* (&-)'*""':' >?@ #% 
DRE4 Oracle. O.0'-. & &#&-*$"+$ 5.8*-'$ dbsm_random &'&-'#- #% %.!."#2 ".;./9"':' 
&$*7*"#2 !/2 >?@ # 5'/=;*"#2 &/*!=67*:' ;#&/.. ?)# A-'$ 5.8*- =1* (&-)'*" ( 
Oracle # B#)'8' #&5'/9%=*-&2, ;-' 2(/2*-&2 0'/9B#$ 5)*#$=7*&-('$. K "*!'&-.-8'$ 
%!*&9 &/*!=*- '-"*&-# "*('%$'1"'&-9 5'/=;#-9 -*8=7** &$*7*"#*. 

K !)=:#$ &5'&'0.$ =/=;B*"#2 >?@ '-"'&#-&2 &.$'&-'2-*/9".2 )*./#%.3#2 5' 
%.!.""+$ G')$./#%.3#2$: 

  /#"*<"+< 8'":)=A"-"+< $*-'! Xn+1 = (aXn + c) mod m; 
  8(.!).-#;"+< 8'":)=A"-"+< $*-'! Qn+1 = (dXn

2+aXn+c) mod m; 
  :*"*).-') ". '&"'(* '0S*!#"*"#2 5=-H$ &/'1*"#2 5' mod 232 !(=, :*"*).-'-

)'(: %.5.%!+(.67*:' :*"*).-'). T#0'".;;# Xn = Xn-99 Xn-33 mod 232 # :*"*).-'). ". 
'&"'(* 5)'#%(*!*"#2 & 5*)*"'&'$ Yn = 30903 Yn-1 carry mod 216; 

  :*"*).-') M-5'&/*!'(.-*/9"'&-*<; 
  (#,)9 M*)&*".. 
?)# A-'$ ('%$'1"+ $'!#G#8.3## /#"*<"':' 8'":)=A"-"':' $*-'!.: 
  ).&B#)*""+< 8'":)=A"-"+< :*"*).-') – Xn = 213 (Xn-1 + Xn-2 + Xn-3) mod (232 – 5); 
  ./:')#-$ “Marsaglia-Multicarry” (41')!1 M.)&.:/#2); 
  ./:')#-$ “xor-shift” (41')!1 M.)&.:/#2); 
  ./:')#-$ E/6$.-E/6$.-U=0.; 
  :*"*).-') ". 0.%* 5)'#%(*!*"#2 & 5*)*"'&'$ –  

Xn = (2111111111 Xn-4 + 1492 Xn-3 + 1778 Xn-2 + 5115 Xn-1) carry mod 232; 
  :*"*).-') ". 0.%* 5)'#%(*!*"#2 & 5*)*"'&'$ – Xn = a Xn-1 carry mod 232. 
4/2 =/=;B*"#2 8.;*&-(. &:*"*)#)'(.""'< 5'&/*!'(.-*/9"'&-# )*B*"' #&5'/9-

%'(.-9 /#"*<"+< 8'":)=A"-"+< $*-'! & ).%/#;"+$# %".;*"#2$# a, m # c !/2 B#)'8'-
).&5)'&-)."H""+, 0#0/#'-*8 # 2%+8'( 5)':).$$#)'(."#2, 5)#(*!H""+, ( -.0/. 3.  

?'&/* %.$*"+ ./:')#-$. :*"*)#)'(."#2 &/=;.<"+, ;#&*/ 5'/=;.*$ &/*!=67#* 
5)':'"+ 0.-.)*# -*&-'( Diehard (-.0/. 4) ( "'('< (*)&## &#&-*$+ $'!*/#)'(."#2 
OpenGPSS 1.2.2.0. 



 !"#$% 1 &!'(!)$*!+"$! '+,'-. $ /!)'0'1'2$%  

$/$)3#$',,'2' $ "'/41!"+,'2' /'0!1$('-3,$% 

 

 

 !!"#-2011 137

&3M1$#3 3 

@($/!(. B$,!J,'2' 5',2(IN,),'2' G!)'03  

P ?+)'*,$" m a c S$). 

1 ANSI C: Open Watcom, Digital Mars, 
Metrowerks, IBM VisualAge C/C++ 

232 1103515245 12345 16..30 

2 Apple CarbonLib 231–1 16807 0 0..31 

3 Borland C/C++ 232 22695477 1 0..30 

4 Borland Delphi, Virtual Pascal 232 134775813 1 0..31 

5 glibc (#&5'/9%=*-&2 ( GCC) 232 1103515245 12345 0..30 

6 GNU Compiler Collection 232 69069 5 16..30 

7 LC53 #% 2%+8. 5)':).$$#)'(."#2 Forth 232–5 232- 333333333 0 0..31 

8 Microsoft Visual Basic ((*)&#2 6 # "#1*) 224 1140671485 12820163 0.23 

9 Microsoft Visual/Quick C/C++ 232 214013 2531011 16..30 

10 MMIX 4'"./9!. K"=-. 264 6364136223846
793005 

14426950408 
88963407 

0..63 

11 MS Fortran 231–1 48271 0 0..31 

12 Numerical Recipes 232 1664525 1013904223 0..31 

13 Random class in Java API 248 25214903917 11 16..47 

14 RtlUniform from Native API 231–1 2147483629 2147483587 0..31 

15 (&-.).2 (*)&#2 0#0/#'-*8# glibc) 232 69069 1 0..31 

 
&3M1$#3 4 

 -!0!,,.! (!QI1L)3). 4('K'T0!,$% )!+)'- DIEHARD 

P )!+)3 $Q M3)3(!$ Diehard 
;@7 

1 2 3 4 5 6 7 8 9 10 11 12 13 

9+!2' 
4('J0!,'
)!+)'- 

1. ANSI C - + -/-/- - - + - - - - - + -/- 3 

2. Apple CarbonLib - + +/+/+ - + + + + + + + + +/+ 11 

3. Borland C/C++ - + -/-/- - + + - - - - - + -/- 4 

4. Borland Delphi, Virtual Pascal - + +/+/- - + + - - - - - + -/- 4 

5. glibc - + -/-/- - + + - - - - - + -/- 4 

6. GNU Compiler Collection - - -/-/- - + + - - - - - + -/- 2 

7. LC53 - + +/+/+ - + + - - - - - + -/- 5 

8. Microsoft Visual Basic !* - -/-/- - - + - - - - - + -/- 2 

9. Microsoft Visual/Quick C/C++ - - -/-/- - + - - - - - - + -/- 2 

10. MMIX 4'"./9!. K"=-. + + -/-/+ - + + - - - - - + -/- 6 

11. MS Fortran + + +/+/+ - + + + + + + + + +/+ 12 

12. Numerical Recipes - + +/+/- - + + - - - - - + -/- 4 

13. Random class in Java API - - -/-/- - + - - - - - - + -/- 2 

14. RtlUniform from Native API - - +/+/- - - - - - - - + - +/+ 2 

15. VAX's MTH\$RANDOM - + +/+/- - + + - - - - - + -/- 2 

16. ?.8*- dbsm_random #% Oracle XE - + +/+/+ + + + + + + + + + +/+ 12 

L% -.0/#3+ (#!"', ;-' 5*)&5*8-#("** (&*:' #&5'/9%'(.-9 ./:')#-$+ "MS  
Fortran" # (&-)'*""+< 5.8*- dbsm_random. 4/2 "#, # &;#-.*-&2 8)#-*)#< ?#)&'"., 8.8 
0+/' =1* '5#&."' )."**, . )*%=/9-.-+ %."'&2-&2 ( -.0/. 5. 

4./** )*./#%=6-&2 (&* 15 >?@, 5)# A-'$ 5' =$'/;."#6 #&5'/9%=*-&2 !.-;#8 
"MS Fortran". >*"*).-') #% 5.8*-. dbsm_random )*B*"' "* #&5'/9%'(.-9 #%-%. "*('%-
$'1"'&-# *:' ).0'-+ & "*&8'/98#$# !.-;#8.$# '!"'()*$*""'. P*5*)9 ".&-)'<8= >?@ 

                                                 
* 4.""+< -*&- "* (+5'/"2*-&2 #%-%. 5)':).$$"'< 'B#08#. 
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( &#&-*$* OpenGPSS 5'/9%'(.-*/9 $'1*- 5)'#%(*&-# ". &-)."#3* «F.&-)'<8#» ( 0).=-
%*)*, (+0).( #% &5#&8. '!#" #% 15 :*"*).-')'(, 5)#(*!*""+, ( -.0/. 3. 

&3M1$#3 5 

@('-!("3 +)3)$+)$*!+"'J 2$4')!Q. ' +1I*3J,'+)$ 4')'"3 03,,.K 

5($)!($J @$(+',3  
(«F$-"-30(3)») 

;!,!(3)'(  
4+!-0'+1I*3J,.K  

*$+!1 

5'1$*!+)-'  
4('J0!,,.K )!+)'- 
$Q ,3M'(3 Diehard 4'1I*!,,'! )3M1$*,'! 

6,31$Q  
(!QI1L)3)3 

OpenGPSS 1.2.1.0 5 90,00 36,2 
?'-'8 "*/9%2  
&;#-.-9 &/=;.<"+$  

OpenGPSS 1.2.2.0 
MS Fortran 

12 24,46 36,2 
?'-'8 $'1"'  
&;#-.-9 &/=;.<"+$ 

OpenGPSS 1.2.2.0 
dbsm_random 

12 12,06 36,2 
?'-'8 $'1"'  
&;#-.-9 &/=;.<"+$ 

O3"1U*!,$! 

1. D#&-*$+ $'!*/#)'(."#2 OpenGPSS, GPSS World # AnyLogic $'1"' #&5'/9%'(.-9 
!/2 5'&-)'*"#2 &-',.&-#;*&8#, $'!*/*< #&&/*!=*$+, &#&-*$. C "'('< (*)&## &#&-*$+ 
OpenGPSS ).0'-. >?@ =/=;B*"., ". ;-' =8.%+(.6- %".;*"#2 8)#-*)#2 ?#)&'"..  

2.  !"#$ #% (.)#."-'( =/=;B*"#2 ).("'$*)"'&-# &:*"*)#)'(.""+, 5&*(!'&/=-
;.<"+, ;#&*/ 2(/2*-&2 #&5'/9%'(."#* "* '!"':' ./:')#-$. 5'/=;*"#2 ).("'$*)"':' 
).&5)*!*/*"#2, . "*&8'/98#,, '-/#;.67#,&2 5' '-"'B*"#6 8.;*&-('/&8')'&-9. ?*)*! 
8'$596-*)"+$ 5)':'"'$ A8&5*)#$*"-.-') #$**- ('%$'1"'&-9 (+0#).-9 )*1#$ :*"*-
)#)'(."#2 ).("'$*)"':' ).&5)*!*/*"#2 ( %.(#&#$'&-# '- &('#, 5'-)*0"'&-*< # .55.-
).-"+, ('%$'1"'&-*<. K &'1./*"#6, A-' )*./#%'(."' -'/98' ( &#&-*$* $'!*/#)'(."#2 
OpenGPSS.  

3. 4/2 =/=;B*"#2 5'(*!*"#2 &-',.&-#;*&8#, $'!*/*< &/*!=*- #&5'/9%'(.-9 "*-
&8'/98' >?@. F.5)#$*), 8'/#;*&-(' >?@ ( GPSS World – 103, ( OpenGPSS – 1038, . ( 
AnyLogic (& =;*-'$ !.-;#8'( 5'/9%'(.-*/2) – "* ':)."#;*"'. 

B$)!(3)I(3 

1. Ai0!,"' A. ;. ?')V("2""2 :*"*).-')V( 5&*(!'(#5.!8'(#, ;#&*/ ( &#&-*$., V$V-.3V<-
"':' $'!*/6(.""2 OpenGPSS, GPSS World -. AnyLogic. //U'&-. ".=8'('-5).8-#;". 
8'"G*)*"3V2 % $V1".)'!"'6 =;.&-6 "M.-*$.-#;"* -. V$V-.3V<"* $'!*/6(.""2 &#&-
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