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345678 9:;<56;<3 =;  :5>? CERTI >@A <3>5@;:3B86;A :B  :B 

5. B. C!-!&$#"$D, >. E. B,0"+1,*, :. @.  -!0%1("$D (<,("*+) 

B*!'!1$! 

  !"#$%&'%% ()%*+ (#, -"$./%% )0#!)"#1)0'%'2% !"$340%1 #10'&0)1 )0#!)%&%-

$,''"5" 2*21062"''"5" *"&%$2)"(0'2+ High Level Architecture (HLA) [1].   40#1'"#12, 

!"+(2$2#. #2#1%*7, 2#!"$.839:2% &0''7; #10'&0)1 &$+ *"&%$2)"(0'2+ ( )%0$.'"* 

()%*%'2. 

  <0-")01")22 (742#$21%$.'7= >"*!$%>#"(
1
 3?% &"$5"% ()%*+ #3:%#1(3%1 !)"-

5)0**'"-0!!0)01'7; >"*!$%># «@1%'& ABC» [2], !)%&'08'04%''7; &$+ !"$3'013)'"5" 

*"&%$2)"(0'2+ )0#!)%&%$,''7= (742#$21%$.'7= #2#1%* )%0$.'"5" ()%*%'2 (D @ D ). 

E")'2 #2#1%*7 «@1%'& ABC» 3="&+1 > !0)0$$%$.'"; #2#1%*% *"&%$2)"(0'2+ «FGH-

BH» [3], )08)0-"10''"; < E ( '040$% 1990-=, 2 #$3?2(/%; -08"; &$+ !)"(%&%'2+ I>#-

!%)2*%'10$.'7= 2##$%&"(0'2; ( "-$0#12 2*21062"''"5" *"&%$2)"(0'2+. A"#$%&'2% 

3#!%=2 #10'&0)10 HLA ( "-$0#12 *"&%$2)"(0'2+ ( )%0$.'"* ()%*%'2 [4] !)2(%$2 > !"-

#10'"(>% %:, "&'"5" I>#!%)2*%'10 – !"#1)"%'29 '"("; #2#1%*7 *"&%$2)"(0'2+, "#'"-

(0''"; '0 #10'&0)1% HLA 2 "-$0&09:%; >04%#1(0*2 #2#1%*7 «@1%'& ABC». 

@10'&0)1 HLA (>$940%1 ( #%-+ !)0(2$0 !"#1)"%'2+ *"&%$%; 2 #!%62J2>0622 

2'1%)J%;#0 2'J)0#1)3>13)7 !"&&%)?>2 *"&%$2)"(0'2+ RTI (Run Time Infrastructure). 

K0>2* "-)08"*, !%)%& )08)0-"142>0*2 '"("5" #)%&#1(0 *"&%$2)"(0'2+ !"#10($%'0 80-

&040 !"#1)"%'2+ #"-#1(%''"; )%0$280622 RTI, "-$0&09:%; )+&"* &"!"$'21%$.'7= 

#(";#1(, >"1")7% !"8("$+1 2#!"$.8"(01. %, &$+ !"$3'013)'"5" *"&%$2)"(0'2+ D @ D . 

L&'0>" &"#13!'"% *'"?%#1(" #)%&#1( *"&%$2)"(0'2+ '0 "#'"(% #10'&0)10 HLA !"8("-

$+%1 #(%#12 80&043 !"#1)"%'2+ '"("; RTI > &")0-"1>% "&'"; 28 #3:%#1(39:2= %, )%0-

$28062;. 

  '02-"$./%; #1%!%'2 &$+ 6%$%; &0''"5" !)"%>10 !"&="&21 )%0$28062+ RTI 

CERTI [5], )08)0-"10''0+ M)0'638#>"; 0I)">"#*24%#>"; $0-")01")2%; ONERA.   )0-

-"1% !)2("&+1#+ )%83$.1017 2##$%&"(0'2+ IJJ%>12('"#12 !)2*%'%'2+ &0''"5" #)%&#1-

(0 > )%/%'29 !)"#1%;/2= 80&04 *"&%$2)"(0'2+ D @ D . E)"*% 1"5", !)"("&21#+ >)2-

124%#>2; 0'0$28 %5" 0)=21%>13)7 2 J")*3$2)3%1#+ )+& !)%&$"?%'2; !" %, 3$34/%'2-

+*, !"8("$+9:2* 0&0!12)"(01. CERTI RTI &$+ )%/%'2+ 80&04 !"$3'013)'"5" *"&%$2-

)"(0'2+ 2 3(%$2421. !)"28("&21%$.'"#1. #2#1%*7. 

3#!1"+ F&,$.*,'$)!0G1,()$ ($()!-H CERTI 

L&'"; 28 "#'"('7= 42#$%''7= =0)0>1%)2#12>, "!)%&%$+9:2= ("8*"?'"#1. 2#-

!"$.8"(0'2+ >"'>)%1'"; #2#1%*7 &$+ )%/%'2+ 80&04 *"&%$2)"(0'2+ ( )%0$.'"* ()%*%-

'2 +($+%1#+ #)%&'%% ()%*+ "-)0-"1>2 #"-712+.   !"&"-'7= 80&040= (0?'" 50)0'12)"-

(01. '0#13!$%'2% >0?&"5" #"-712+ #1)"5" ('31)2 80&0''"5" &2)%>12('"5" 2'1%)(0$0. 

K0>2* "-)08"*, #)%&'%% ()%*+ "-)0-"1>2 #"-712+ 80(%&"*" &"$?'" -71. *%'./% (%)=-

'%; 5)0'267 2'1%)(0$0. E)"*% 1"5", *%'./%% ()%*+ "-)0-"1>2 "8'040%1 ("8*"?'"#1. 

&"!"$'21%$.'"5" 3#$"?'%'2+ 80&042 2 *%'./39 1)%-"(01%$.'"#1. > (742#$21%$.'7* 

)%#3)#0*. 

  )0*>0= !)"(%&,''"5" I>#!%)2*%'10$.'"5" 2##$%&"(0'2+ #)%&'%% ()%*+ "-)0-

-"1>2 #"-712+ -7$" !"$34%'" ( (2&% "1'"/%'2+ ()%*%'2 (7!"$'%'2+ *"&%$2 -%8 "5)0-

'24%'2; )%0$.'"5" ()%*%'2 > 42#$3 "-)0-"10''7= !)2 I1"* #"-712;.  7("&7 " !)2-

*%'2*"#12 #2#1%*7 CERTI &$+ )%/%'2+ 2*21062"''7= 80&04 ( )%0$.'"* ()%*%'2 -7-

                                                 
1 <0-")01")2+ (742#$21%$.'7= >"*!$%>#"( J0>3$.1%10 (742#$21%$.'"; *01%*012>2 2 >2-%)'%12>2 C"-

#>"(#>"5" 5"#3&0)#1(%''"5" 3'2(%)#21%10 2*. C. . <"*"'"#"(0. 
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$2 !"#1)"%'7 '0 "#'"(% #)0('%'2+ %, )%83$.101"( # 0'0$"524'7*2 !">0801%$+*2 #!%-

620$282)39:%;#+ '0 '2= #2#1%*7 «@1%'& ABC». 

  >04%#1(% 1%#1"(7= 80&04 -7$2 2#!"$.8"(0'7 &(% !)"#1%;/2% *"&%$2 28 !0>%10 

1%#12)"(0'2+ #2#1%*7 «@1%'& ABC». L-% 80&042 *"&%$2)391 !"(%&%'2% >"*!$%>#0, 

#"#1"+:%5" 28 1%)*2'0$0 2 (742#$21%$+. K%)*2'0$ 21%)012('" !%)%&0,1 (742#$21%$9 

#""-:%'2+ # %&2'#1(%''7* 42#$"(7* !0)0*%1)"*, 3*%'./09:2*#+ '0 %&2'263 !)2 

>0?&"; #$%&39:%; !%)%#7$>%, !">0 "' '% &"#125'%1 '3$%("5" 8'04%'2+.   80&04% 

«Test1» (742#$21%$. $2/. )%52#1)2)3%1 !"#13!2(/2% #""-:%'2+.   80&04% «Test2» 

(742#$21%$. "1(%40%1 '0 >0?&"% #""-:%'2% #"-#1(%''7* #""-:%'2%* # 1%* ?% 1%$"*, 

0 1%)*2'0$ '% !%)%&0,1 '"(7= #""-:%'2;, !">0 '% !"$3421 #""1(%1#1(39:%% 3(%&"*-

$%'2% "1 (742#$21%$+. 

F$+ !)"(%&%'2+ I>#!%)2*%'1"( 2#!"$.8"(0$#+ >"*!$%># 28 &(3= *0/2', '0 >0?-

&"; 28 >"1")7= (7!"$'+$#+ #("; >"*!"'%'1 2*21062"''"; *"&%$2. A)2 I1"* ()%*+ 

)0-"17 >0?&"5" >"*!"'%'10 28*%)+$"#. # *"*%'10 '040$.'"; #2'=)"'280622 *"&%$2 2 

&" 80(%)/%'2+ (7!"$'%'2+ I1"5" >"*!"'%'10. G1"5"("% ()%*+ (7!"$'%'2+ *"&%$2 #42-

10$"#. >0> #)%&'%% 0)2J*%124%#>"% "1 !"$34%''7= 8'04%'2;. 

B&!-% *HF,01!1$% -,'!0!D Test1 $ Test2 ($()!-+-$ -,'!0$&,*+1$% CERTI 

$ « )!1' 96<» * .+*$($-,()$ ,) I$(0+ F!&!'+11HJ (,,KL!1$D, -"( 

Test1 Test1 mod Test2 N2#$" #""--

:%'2; CERTI @1%'& ABC CERTI CERTI @1%'& ABC 

10 5 1 5 10 4 

100 61 5 49 94 25 

1000 611 49 487 924 249 

10000 9297 499 4843 9123 2500 

100000 1139762 5000 48575 90034 24999 

 

D%83$.1017 I>#!%)2*%'10, !)2(%&,''7% ( 10-$26%, !">087(091, 41" #2#1%*0 

CERTI "1#10,1 "1 #2#1%*7 «@1%'& ABC» ( '%#>"$.>" )08. A)2 I1"* "1#10(0'2% )0#1,1 

$2'%;'" "1'"#21%$.'" 42#$0 #""-:%'2;. <0(2'""-)08'7; )"#1 ()%*%'2 (7!"$'%'2+ 

80&042 «Test1» #2#1%*"; CERTI "-O+#'+%1#+ "#"-%''"#1+*2 %, *%=0'28*0 !)"&(2?%'2+ 

*"&%$.'"5" ()%*%'2, %5" !)242'7 "!2#7(091#+ ( #$%&39:%* )08&%$% )0-"17. 

9,'J,'H " ,F$(+1$M -,'!0!D * ($()!-+J CERTI $ « )!1' 96<» 

H'0$28 !"$34%''7= ( ="&% 2##$%&"(0'2+ )%83$.101"( 1)%-3%1 -"$%% &%10$.'"5" 

2834%'2+ )0##*"1)%''7= #2#1%*. E")%''"% "1$242% 2'J)0#1)3>13)7 CERTI RTI "1 

#)%&7 (7!"$'%'2+ #2#1%*7 «@1%'& ABC» 80>$940%1#+ ( #1%!%'2 2= !0)0$$%$28*0. 

E")'2 #10'&0)10 HLA, '0 "#'"(% >"1")"5" -7$0 !"#1)"%'0 #2#1%*0 CERTI, 3="&+1 > 

(2)130$.'7* #)%&0* – 25)0* 2 1)%'0?,)0*, !"8("$+9:2* 5%"5)0J24%#>2 )08&%$,''7* 

340#1'2>0* 2#!"$.8"(01. "-:39 *"&%$. 25)"("5" *2)0, "-%#!%42(0+ !)2 I1"* &"#10-

1"4'39 #1%!%'. %, 2'1%)0>12('"#12 [6].   "1$242% "1 CERTI, #2#1%*0 *"&%$2)"(0'2+ 

«@1%'& ABC» 28'040$.'" #"8&0(0$0#. >0> *'"5"*0/2''7; >"*!$%>#, (742#$21%$.'7% 

38$7 >"1")"5" '0="&+1#+ ( "&'"* !"*%:%'22. 

A"I1"*3 #2#1%*7, > >"1")7* !)%&O+($+$2#. )08$24'7% 1)%-"(0'2+, -7$2 !"-

#1)"%'7 '0  )08$24'7= !)2'62!0=.   "#'"(3 #2#1%*7 *"&%$2)"(0'2+ «@1%'& ABC» 

-7$0 80$"?%'0 2&%+ "-:2= 40#"( – (" ()%*+ (7!"$'%'2+ *"&%$2 !)"("&21#+ (7#">"-

1"4'0+ #2'=)"'28062+ (742#$21%$.'7= 38$"( >"*!$%>#0. L1&%$.'7% 340#1'2>2 *"&%-

$2)"(0'2+ !)2 I1"* (7!"$'+91#+ ( #""1(%1#1(22 # "-:%#2#1%*'7* ()%*%'%*. K0>2* 

"-)08"*, #"5$0#"(0''"#1. 2*21062"''"; *"&%$2 "-%#!%42(0%1#+ 0(1"*0124%#>2. 
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G&%+ 2#!"$.8"(0'2+ #3:%#1(%''" 3&0$,''7= 38$"( '% !"8("$+%1 !)2*%'21. 0'0-

$"524'7; !"&="& ( #2#1%*0=, )%0$2839:2= #10'&0)1 HLA.   #""1(%1#1(22 # %5" #!%62-

J2>062+*2 "1&%$.'7% 340#1'2>2 *"&%$2)"(0'2+ &"$?'7 2#!"$.8"(01. #(", #"-#1(%'-

'"% *"&%$.'"% ()%*+, '087(0%*"%  !"#$%&'#( )*%(%+%(. <"524%#>"% ()%*+ !)"&(250%1-

#+ 340#1'2>0*2 *"&%$2)"(0'2+ '%80(2#2*" &)35 "1 &)350 # !"*":.9 #%)(2#"( 2'J)0-

#1)3>13)7 RTI. A)2 I1"* 80&040 !"&&%)?0'2+ *"&%$2 ( #"5$0#"(0''"* #"#1"+'22 )%-

/0%1#+ ('31)2 RTI # !"*":.9 "&'"5" 28 )0#!)%&%$,''7= 0$5")21*"( #2'=)"'280622 

[6]. @2#1%*0 CERTI !)%&$050%1 '0 (7-") &(0 10>2= 0$5")21*0 [7]. 

L!2#0''7% !"&="&7 !)"&(2?%'2+ ()%*%'2 "-$0&091 #("2*2 #2$.'7*2 2 #$0-

-7*2 #1")"'0*2, 2 (7-") $34/%5" 28 '2= #3:%#1(%''" 80(2#21 "1 )%/0%*"; 2*21062-

"''"; 80&042. G#!"$.8"(0'2% )0#!)%&%$,''7= 0$5")21*"( #2'=)"'280622 1)%-3%1 

-"$./2= '0>$0&'7= )0#="&"(. E)"*% 1"5", !)2 '%"#1")"?'"* 2#!"$.8"(0'22 &0''7; 

*%=0'28* *"?%1 !)2(%#12 > 8'0421%$.'"*3 !0&%'29 !)"28("&21%$.'"#12. B0!)2*%), 

I12* "-O+#'+91#+ #1"$. !$"=2% )%83$.1017 #2#1%*7 CERTI '0 80&04% «Test1».   &0'-

'"; 80&04% 1%)*2'0$ '% 80(2#21 "1 ('%/'2= J0>1")"(, !"I1"*3 "' '%"5)0'24%''" !)"-

&(250%1 #(", *"&%$.'"% ()%*+ 2 *5'"(%''" 80-)0#7(0%1 RTI #""-:%'2+*2. G'J)0-

#1)3>13)0 '% 3#!%(0%1 "-)0-017(01. !"#13!09:2; !"1"> #""-:%'2; 2 '0>0!$2(0%1 2= 

( #""1(%1#1(39:%* -3J%)%. @ )"#1"* )08*%)0 -3J%)0 *0'2!3$+622 # %5" 340#12%* 1)%-

-391 (#, -"$./% )%#3)#"(, !"I1"*3 "-)0-"1>0 #""-:%'2; 80*%&$+%1#+, 0 )"#1 -3J%)0, 

'0!)"12(, 3#>")+%1#+.   21"5% $0(2'""-)08'" )0#1%1 ()%*+ (7!"$'%'2+ *"&%$2. L&'0>" 

"!2#0''0+ #213062+ $%5>" 2#!)0($+%1#+ # !"*":.9 80*%&$%'2+ 1%)*2'0$0 2$2 "5)0'2-

4%'2+ )08*%)0 -3J%)0 – ()%*+ (7!"$'%'2+ 28*%',''"; *"&%$2 !)2(%&%'" ( >"$"'>% 

«Test1 mod».  

@ &)35"; #1")"'7, "1>08 "1 2&%2 "-:%5" ()%*%'2 '0 -"$%% #$"?'7= )%0$.'7= 

80&040= 40#1" !)2("&21 > )"#13 !)"28("&21%$.'"#12 80 #4,1 3!)%?&09:%5" (7!"$'%-

'2+ 2'#1)3>62;. B0!)2*%), %#$2 -7 1%)*2'0$ #"(%)/0$ #$"?'7% (742#$%'2+ !"#$% 

!%)%&042 >0?&"5" !+1"5" #""-:%'2+, 1" "!%)%?%'2% "#10$.'7= 340#1'2>"( *"&%$2)"-

(0'2+ !"8("$+$" -7 %*3 )0##4217(01. '0 -"$./%% !)"6%##")'"% ()%*+. 

P%$.9 &0''"; )0-"17, "&'0>", +($+%1#+ 2834%'2% ("8*"?'"#12 !"#1)"%'2+ 

#)%&#1(0 &$+ )%/%'2+ 80&04 *"&%$2)"(0'2+ D @ D  '0 "#'"(% >"'>)%1'"; )%0$280622 

#10'&0)10 HLA – CERTI. A"I1"*3 6%$%#""-)08'" 2#>01. !)242'7 "1#10(0'2+ CERTI "1 

#2#1%*7 «@1%'& ABC» '% #1"$.>" ( )08'26% 2#!"$.83%*7= #2#1%*0*2 !"&="&"( > !"-

#1)"%'29 *"&%$%;, #>"$.>" ( 0)=21%>13)% %, )%0$280622. 

8&J$)!")/&+ CERTI RTI 

D0#!)%&%$,''0+ 2'J)0#1)3>13)0 CERTI RTI #"#1"21 28 1),= >"*!"'%'1"(: !)"-

6%##0 RTI Gate (RTIG), =)0'+:%5" #"#1"+'2% *"&%$2; *'"?%#1(0 !)"6%##"( RTI 

Ambassador (RTIA), >0?&7; 28 >"1")7= >"'1)"$2)3%1 #"#1"+'2% >"'>)%1'"5" 340#1'2-

>0 *"&%$2)"(0'2+ 2 80!3#>0%1#+ '0 1"; ?% *0/2'%, 41" 2 %5" !"&"!%4'7;; 2 -2-$2"1%-

>2 libRTI, #(+87(09:%; 340#1'2>"( # 2= !)"6%##0*2 RTIA. L-*%' &0''7*2 *%?&3 

!)"6%##0*2 RTIG 2 RTIA "#3:%#1($+%1#+ 4%)%8 #">%17 !)"1">"$0 TCP, 0 *%?&3 RTIA 

2 340#1'2>"* *"&%$2)"(0'2+ – 4%)%8 #">%17 UNIX ()2#3'">). 

Q"$./0+ 40#1. #%)(2#"( RTI )%0$283%1#+ !)"6%##"* RTIG, ( 1" ()%*+ >0> "#-

10$.'7% >"*!"'%'17 #$3?01 5$0('7* "-)08"* &$+ %5" (802*"&%;#1(2+ # "#10$.'7*2 

>"*!"'%'10*2 *"&%$2. L#'"('7* &"#1"2'#1("* 10>"; 6%'1)0$28"(0''"; 0)=21%>13)7 

+($+%1#+ !)"#1"10 )%0$280622 #%)(2#"( 2 #$3?- RTI – =)0'%'2% !"$'"5" #"#1"+'2+ *"-

&%$2 ('31)2 !)"6%##0 RTIG !"8("$+%1 '% 80-"121.#+ " #2'=)"'280622 "1&%$.'7= >"*-

!"'%'1"( RTI 2 #"#)%&"1"421.#+ '%!"#)%&#1(%''" '0 "!2#0'22 0$5")21*"(. F0''0+ 

"#"-%''"#1. !"8("$2$0 CERTI #101. !"!3$+)'"; 2##$%&"(01%$.#>"; -08"; &$+ !)"(%)-

>2 '"(7= (%+'2; ( "-$0#12 2*21062"''"5" *"&%$2)"(0'2+ '0 !)0>12>% [5]. 
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8&J$)!")/&+ RTI &!+0$.+#$$ CERTI 

E #"?0$%'29, !)"#1"10 0)=21%>13)7 CERTI RTI !053-'" #>087(0%1#+ '0 %, !">0-

801%$+= !)"28("&21%$.'"#12. @2$.'0+ 6%'1)0$28062+ !)2("&21 > #"#)%&"1"4%'29 (#%; 

'05)38>2 '0 %&2'#1(%''"* (742#$21%$.'"* 38$% 2 '% !"8("$+%1 2#!"$.8"(01. #("-"&-

'7% )%#3)#7 &)352= 38$"(. G##$%&"(0'2+ '%>"1")7= &)352= RTI !">087(091, 41" 0)=2-

1%>13)0 RTI # -"$./%; #1%!%'.9 0(1"'"*'"#12 %, $">0$.'7= >"*!"'%'1"( #!"#"-'0 

"-%#!%421. #3:%#1(%''" $34/2% )%83$.1017 [8]. B0!)2*%), ( "!2#0''"; )%0$280622 

RTI $9-0+ !%)%&040 &0''7= *%?&3 340#1'2>0*2 *"&%$2)"(0'2+, -3&. 1" *"&%$.'7% 

&0''7% 2$2 2'J")*062+, '%"-="&2*0+ &$+ >"))%>1'"; )0-"17 RTI, (#%5&0 "#3:%#1($+-

%1#+ 4%)%8 !)"6%## RTIG. A)2 I1"* !"#13!09:2% *"&%$.'7% &0''7% '2>0> '% "-)0-0-

17(0%1#+, $2/. #"8&0(0+ &"!"$'21%$.'39 '05)38>3 '0 6%'1)0$.'7; >"*!"'%'1 RTI: 

"'2 !%)%5)3?091 >0'0$ !%)%&042 &0''7=, (%&3:2; > !)"6%##3 RTIG, 3#$"?'+91 "-)0-

-"1>3 !"#13!09:2= #""-:%'2; 2 1)%-391 2#!"$.8"(0'2+ &"!"$'21%$.'"; !0*+12 &$+ 

#("%5" =)0'%'2+. R#$2 -7 $">0$.'7% !)"6%##7 RTIA 8'0$2 " #3:%#1("(0'22 &)35 &)3-

50, "'2 *"5$2 -7 !%)%&0(01. *"&%$.'7% &0''7% '0!)+*39 *%?&3 #"-";, !%)%)0#!)%&%-

$++ '05)38>3 *%?&3 (742#$21%$.'7*2 38$0*2 -"$%% )0('"*%)'". 

R:, -"$./% #'2821. '05)38>3 '0 !)"6%## RTIG *"?'" # !"*":.9 $"524%#>"; 

&%>"*!"82622 )%/0%*"; 80&042. D08&%$2( 340#1'2>"( *"&%$2)"(0'2+ '0 5)3!!7, 2#-
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