
283

«Infokommunikacionnye tehnologii» 2018, Vol. 16, No. 3, . 283-289
           (  SDN  NFV, XaaS, slicing  5G  .).             (Future Networks) [1].         VPN (Virtual Private Network),    -,    -   QoS (Quality of Service)      -   ,      NGN (Next Generation Networks). VPN     -    NGN [2].VPN   ,        (      ),      , -   . - VPN         . -     VPN     .     -     VPN.  VPN   -         SLA (Service Level Agreement)  QoS. -  VPN    

  ,         .     - ,      ,    VPN,         -      -     VPN.  QoS         VPN.      VPN            .      -      -   .    -     -  ( ),        -     -    « »   ,  ,  -  .           NGN/IMS/4G ,            « »,  -          .              .

     621.391/004.9   VPN DESIGNER NC
я  А. .,  А.А.     , , E-mail: lysikov_inc@mail.ru          ,  -       VPN     - -   ,        . - ,     VPN        .     VPN       -.               VPN.     .      -        VPN,     .

Ключевые слова:   ,   ,   -    ,   ,   ,  



284

«  »  16, № 3, 2018, . 283-289

 . .,  . .     -    ,       ,   ,    - .            , -  - , IETF, 3GPP  . ,   M -  G.1010   -        150 ,      400  [3].    -    Network Calculus (NC) [4-5],   -      -     -.   NC    [6].  [7]      , -    VPN     .   -       -   ,       -.   VPN NC    :  DNC (Deterministic Network Calculus) [8-9]   SNC (Stochastic Network Calculus) [10].  [6]    DNC     -   VPN.   A(t)  DNC -     -,          -:     -   ,    -     -    D(t)    t  :     A(t)   

  –   . [5]     -  VPN   DNC.      VPN  -        -    «  »,         -     .     VPN  -     - ,    -  (  « »),     (    « -»)  ,       -    R – -    , T – -       ,       -    -  GPS (    WFQ  DRR),   -      -           VPN,     N    n -    ,   [6]:  –       , k –  , x –  ,    –         .  VPN  DNC  ,      -  ,  -   .         -                       QoS.



285

«Infokommunikacionnye tehnologii» 2018, Vol. 16, No. 3, . 283-289

Roslyakov A.V., Lysikov A.A.   ,   « » ( )  -     -    ,  -         -.  ,           -,      -   -  .SNC    ,  -   QoS   -     -,  :  –  ,   -   QoS  - .  SNC      -.          ,    f,           [10]:                  [10]:  –  (min,+)- ;  t  -      .   d(t)   -    –  -        . [6]    SNC         VPN.   VPN   ,   [11].  -       ,    -  ( ) .

е еле е 1.    -  -  .      ,   -  ,       t:  « »  -      SNC       ( ),   .
е еле е 2.    -    A(t)  -     E –    -.       A(t)       -,   :           (1)  –  , -, ,   -   A(t).   VPN. ,     t     VPN,       -         :                        (2)   .  (2)   -  , a(t)     . -     A(t)           (3) ,   (3)  -    (1)  - :



286

«  »  16, № 3, 2018, . 283-289

 . .,  . .             (4)
е еле е 3.  -  S c   -          S- -,   -  ,             - : D(t)       .  « »    S(t)   ,  -          (5)  «–»  ,   -  .      VPN. ,      VPN     - R,   .    « »                           (6) ,   (6)  -    (5)                     (7)    -  ,   - ,   [11].

ео е а.           -    :   –  , -, ,   -  ,   -   .     - ,   -

          .  [11] ,   -      ,     N    (8)  –    « »   j-  . (4)  (7)-(8),  -      VPN -   VPN Designer NC  VPN Designer NC -   Delphi   ,   [6].    -  .       1.       ( ) VPN         , -, « »  « ».   -    VPN      ,    .      :        -    .    VPN    :   -    .            .     VPN -      -          VPN.     -    VPN -      
.



287

«Infokommunikacionnye tehnologii» 2018, Vol. 16, No. 3, . 283-289

Roslyakov A.V., Lysikov A.A.
     -.VPN Designer NC             -  ,       VPN       ,       ,     . -     -      .          -       -   VPN,  -     VPN,           ,  .      -      -    VPN          -  .    -       .  -         . ,     -

     ,          -     -.    ,  -     .   -     VPN  VPN Designer NC       -   -    -   VPN.       -:   -   ( .  2 )    -      ( .  2 ).  2.     NC    DNC,   -



288  . .,  . .

«  »  16, № 3, 2018, . 283-289

      -         .   -  NC    PBOO (Pay Burstiness Only One)   -  «     ». -    -  ( . 3 )    ,      -  ( .  3 ).    VPN   -   -   VPN  .    ,     VPN    .  3.           VPN,   -      -      ,     -.    -      VPN,       . VPN Designer NC  -  VPN         .   VPN,    - ,    -        ,    -   SLA   -   VPN.    ,   - - ,     

VPN,  ,   -   .          № 16-37-00363 _ .1.  . .,  . .   (Future Networks) – :  , 2015. – 274 . 2.  . .   .    . – .: -, 2006. – 304 .3. ITU-T G1010 Series G: Transmission systems and media digital systems and networks. Quality of service and performance. End-user multimedia QoS categories. – 2001. – 18 p.4. Cruz R.L. A calculus for network delay, part I: Network element in isolation // IEEE Transaction on information theory. – 1991. –Vol.1. – No. 37. PP.114-131. doi: 10.1109/18.61109.5. Cruz R.L. A calculus for network delay, part II: Network Analysis // IEEE transaction on information theory. – 1991. – Vol.1. – No. 37. –P. 132-141. doi: 10.1109/18.61110.6.  . .   -   VPN   -  //  . – 2017. – .15. – № 1. – . 40-49. doi: 10.18469/ikt.2017.15.1.06.7. , . .   -         // -     . – 2016. – № 11-3. – . 375-379.8. Le Boudec J.-Y., Thiran P. Network Calculus: A Theory of Deterministic Queuing Systems for the Internet. Springer-Verlag, 2012. – 263 p.9. Chang S.-C. Performance Guarantees in Communication Networks. Springer-Verlag, 2000. – 401 p.10. Jiang Y., Yong L. Stochastic Network Calculus. Springer-Verlag, 2008. – 240 p.11. Beck M.A., Henningsen S.A. Technical Report The Stochastic Network Calculator. – CoRR abs/1707.07739. – 2017.  01.03.2018  , . . ., ,     ( )      . . 8 (846) 333-69-25. E-mail: arosl@mail.ru 



289Roslyakov A.V., Lysikov A.A.

«Infokommunikacionnye tehnologii» 2018, Vol. 16, No. 3, . 283-289
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