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 . 

 . 

 . 
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,  LAN.  

 hub  

. 

 

 

 
 

 1.5  LAN 

 

 

 

 

 

)  2 Mbps.  

 25  switches Cisco IGX. 

 256  

512 Kbps,  ISDN.  

 44 routers Motorola 6560. 

 64 

 512 Kbps  ISDN.  

,  routers 6560  6520  

Motorola. 

,  700 LAN,  

 (Unshielded Twisted 

Pair) .  

hubs  3COM. 

 SNA mainframes   

113 mail servers, . 
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 Windows  NT,   

 Windows XP.  Unix . 

 

,  

. ,  

 

,  

.  

 

,  

 

SAP,  Exchange Server,  Transaction Services,  SwiftNet,  

Bloomberg,  NGB  What’s Up  Web Browsers.  

  SAP  

 process power. 

  Exchange Server (version 5.5) [ .]  Microsoft 

.  

 e-mail   

. ,  15.000 mail boxes 

 server  

.  

  ,  Exchange Server 2003. 

  Transaction Services  

 SNA.   

.  2.500.000  

. 

  SwiftNet  [C.]   

. 

 H Bloomberg [D.]  

 (live feed, , .)  

. 
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  Web  Browsers   

.  

 (  3.500). 

  NGB  

. 

  What’s Up  

 

. 

 

 

 

 

  

.  

,  

 

. 

 ATM (2  

 –  Data  Link  Layer).   

 

Frame Relay ( ). 

 LAN   Ethernet.  

,  (  10%)  

 Token Ring,  

Ethernet.  10BaseX Ethernet  

 100BaseX.   

 (Unshielded Twisted Pair) .  

 10BaseX Ethernet,  

 10 .  

,  

 bandwidth. ,  

 LANs  10Base  

100BaseX Ethernet . 

 SAP  SNA  

.  transaction 
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services. ,  

 SNA  mainframes   

.  clients ( )  

 mainframes    DLC  

 SNA.  (requests), 

 (processing)  (replies)  

.  

 NGB   What’s  Up   

 SNMP  

. 

,  

 IP  .   

 IP   

 SNA  .  ,   

 bandwidth  IP. 

 

 

 

 

1.3  
 

 

.  

.  

,   

. 

 

 

1.3.1  

 

 

ATM 

 

 (Asynchronous Transfer Mode) [4], [3] 
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:  

,   (ATM  

adaptation layer, AAL): 

 

  ATM  ,   bit   

 

 .   

. 

  (AAL)   

 OSI.  To  ATM  

 AAL  

. 

 

,  

.  AAL,  AAL5,  

 TCP/IP .  IP  ATM,  

AAL5  IP datagrams  ATM.  ATM 

 IP,  AAL5  ATM  IP datagrams.  

 

 
 

 1.6  (layers) OSI  
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 (cell-switching)   

 53 bytes. ,  

(cells).   5  bytes   48  bytes  “ ”.    

 

.  

 connection oriented,  

,  

.  (virtual 

channel)   .   

, 

 (virtual channel identifier, VCI) 

.  VCI  

. 

 

 

 ATM [4], [3] 

 

 

: 

  (CBR – Constant Bit Rate)  

  (ABR – Available Bit Rate) 

  (VBR – Variable Bit Rate) 

  (UBR – Unspecified Bit Rate) 

 

 

 (CBR – Constant Bit Rate)  

 

  CBR   –   

 

.  CBR,  

 

,  

 (    “jitter”)     

 

.  
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,  

 CBR. 

 , ,  video .,    

.  

 

 bandwidth . 

  CBR  ATM , 

 

 

 bit.   

 (QoS – Quality of  Service)  

. 

 

 

 (ABR – Available Bit Rate) 

 

  

,   ABR   

”.   

,  

ABR.  ,   

 ( )  

 (minimum cell transmission rate, MCR) 

 ABR.   

,  

 

 MCR. ,  BR  

 (  bit ,  

),  

. 

  ABR  

 bandwidth.  

 data  offline ,  TCP/IP . 
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 CBR  

 

 

  

 

  

 

 

 ABR  

 

  

 

 

 

 

 

 

 

 1.1  Internet, ATM CBR  ATM ABR 

 

 

 (VBR – Variable Bit Rate) 

  

  

.  

 video,   

videoconference,  LAN,  

. 

 

 

 (UBR – Unspecified Bit Rate) 

  

  

 (background) 

. 

  UBR  (QoS)  

.  

 

 (cell  transfer  delay,  cell  delay  variation)   

. 
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Fame Relay 
 

 

 Frame Relay [3] 

 

  Frame Relay   

(link level)  

 (LAN)  

 WAN,  LAN  LAN, , 

.  

Frame  Relay   ‘90   

,  

. 

  Frame  Relay   

 routers, , 

packet switches, , controllers .  

Frame Relay  

 bit  oriented   ( .  HDLC,  SDLC,  X.25)   

 hardware . 

 OSI 

 

,  

.  

 

 

 OSI  ( .  TCP/IP).   

 

 2  

 Data Link Core Sublayer. 
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 1.7  (layers) OSI  Frame Relay 

 

 

  

: 

 

  (virtual circuits)  

(bandwidth) ,  

. 

,  

 

. 

  

 

,  Frame Relay  

 

. 

 

 Frame Relay  

.  

.  
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 Frame Relay [3], [1] 

 

  Frame  Relay   connection  oriented,   

 (virtual circuits)  (frames)  

.  connection oriented  

, ,  

.  (PVCs 

– Permanent Virtual Circuits)  (SVCs – Switched Virtual Circuits).  

 PVC  

.  

,  

.  

 PVCs  ,   

 

.  PVC  

 –   

 

. 

 SVCs ,  

.  SVC 

 

.  SVC 

 4 ,  Call Setup  

,  Data Transfer ,  Idle 

 Call  Termination   

. 

 

: 

 

 Committed Information Rate (CIR).  

 bit/s)    

. 

 Committed  Burst  Size  (BC).   

 

 –  
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 –  T = 

Bc/CIR (  Bc = 128Kbps  CIR = 64 Kbps,  T = 2 sec). 

 

 Excess Burst Size (BE).  

 

 T. 

 

,   Frame  Relay   

. 

,  

. 

 Frame Relay  CIR.  

 –  –  Frame 

Relay  

 (overhead) . 

,   Frame  Relay   

 64 Kbps,  

.  ,   

,  

 2 sec .  

,  64 Kbps. 

 Frame  Relay   

.  

 

 (  

 

).   DE – Discard Eligible 

.  DE = 

0  CIR. 

 

 CIR, Bc  DE.  

 CIR  CIR  DE = 1. 

 4096 byte  

 (header)  6 byte.  
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.  

 Frame 

Relay.   

 video.   Frame  Relay   

 48  bits  (overhead)   

 1% .  

 

 (Token  Ring,  Ethernet)   

. 

 

 

 

 

 

 

 

 

 

 

 (configuration)  

 Frame Relay,   Telnet  

 (ports) . 

 

 

Router Name Number 
SVC 

Frame 
Window 

Packet 
Window 

Packet 
Size 
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 1.2  Frame Relay  

 

 
 

,  
 

  
Number PVC 0 
Starting PVC 1 
Starting SVC 0 
T4 Poll Timer 90 

 
 

 1.3  
 
 

. 

 

Aiolou A 16 15 15 1024 
Larisa A 60 15 15 1024 
Volos A 16 7 2 128 
Volos B 16 7 2 128 
N. Ionia 16 7 2 128 
Almyros 16 7 2 128 
Kastoria 16 15 15 1024 
AEEGA Kastorias 16 7 2 128 
Ioannina 100 7 7 1024 
Anexarti 16 7 2 128 
Konitsa 16 7 2 128 
Metsobo 16 7 2 128 
Kaloutsiani 16 7 2 128 
AEEGA Ioannina 16 7 2 128 
Panepisthmio 16 7 2 128 
KT Ioannina 16 7 2 128 
Ioannina B 20 15 15 1024 
Kerkyra 50 15 15 1024 
KT Kerkyras 16 7 2 128 
Sarokou 16 7 2 128 
Leukimh 16 7 2 128 
AEEGA Kerkyras 16 7 2 128 
Igoumenitsa 16 15 15 1024 
Igoumenitsa B 16 7 2 128 
Paramythias 16 7 2 128 
Filiates 16 7 2 128 
Artas 50 15 15 1024 
Alexandroupoli 60 15 15 1024 
Komotini 32 15 15 1024 
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 Number PVC:  

 (PVCs).  

 PVCs  SVCs  (link)  

.  0 

 128,  (default)  0. 

 

 Starting PVC: O  ( )  

 PVC  .   Number  PVC  =  0,   

.  1,  

 1  4095. 

 

 

 Number SVC:  

 (SVCs).  

 4096 SVCs  (port).  ,   

,   PVCs   

SVCs  

 4096.  

 16. 

 

 Starting SVC: O  ( )  

 SVC  .   Number  SVC  =  0,   

.  1,  

 1  4095. 

 

 

 T4 Poll Timer:  

 (idle) .  

 0 .  

 ( ,   90   9  sec).   

default  40,  0,  

 10  255. 

 K Frame Window:  

 (unacknowledged).  
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.  ,   

.  1 

 15  7. 

 

 K Packet Window: . 

 

.   1   15   

 2. 

 

 

 P  Packet  Size:   (  byte)   

.  

.  default  128,  

 256, 512, 1024. 

 

 

Number PVC  Starting PVC  0  1 .  

 PVCs.   

 SVCs.  Number SVC  

 16,   

, . 

 Poll  Timer   90.   Frame  Window   

Packet Window  default  7 

 2 . , , 

 15.  Packet Size  

 128,  

1024. 
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 Ethernet [1], [3], [4] 

 

 Ethernet   LAN.  

 Ethernet.   

 LAN  .  ,   

 -  - 

 LAN,  

. , ,  FFDI  ATM  

 Ethernet,  

. ,  

 LAN   

.  Ethernet  

.   

 Ethernet .  LAN 

Ethernet . 

,  

. ,  Ethernet  

, ,  

10Mbps, 100 Mbps, 1 Gbps  10 Gbps.  

,  

.  

 

 Ethernet [1], [3], [4] 

 

 Ethernet  IEEE 

802.3.  

 (BaseBand),  

.  Ethernet  

, . 

 IEEE 802.3  

 (Carrier 

Sense Multiple Access with Collision Detection – CSMA/CD).  

,  

 –   –  .   

, .  



 
 

 WAN 

 

 29

 

.  

 

. 

 Ethernet  

,  (2t)  

.   2t,   

,  

.  

 bit   t,  

 t  

. 

 Ethernet   

 –  –  

. 

 Ethernet  

 37% . 

,  

 (Carrier 

Sense Multiple Access with Collision Avoidance – CSMA/CA)  

 –  

.  

. 

 IEEE   Ethernet.   

 

XBaseY, : 

 , 10, 100  100 Mbps.  

 

Ethernet.  10 Mbps,  100 Mbps  1000 

Mbps. 

  Base . 

 

 

.   

. 
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  Y  ,   

. 

 frames  Ethernet  64  

1518 byte.  (header)  18 byte, 

 46  1500 byte. 

 

 9,6  sec   

.  

 

 

 1.8  Ethernet 

 

 

 

 
 

 

,  

.  

Ethernet  

 LAN   

.  Frame Relay  

 router   router   switch   

. ,  ATM  

 Backbone  switches. 

 

;  

. 
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 1.9  

 

 

,  

 “ ”  Ethernet.  

 LAN,   BON   RON.   

,   router.   

,   

,  Frame  Relay  ,   

 router  switch.  

 switch,   data   

 Frame Relay,  MTU 

(Maximum Transfer Unit)   ATM,  ATM  

 ATM   Backbone . 

 

.  

 - ,  ATM 

 Frame Relay  Ethernet  

.  

 

 

 

 

 

 

1.3.2  
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SNA [3], [15] 

 

 SNA  (System  Network  Architecture)   

 1970 .  

 IBM  

 software  hardware.  

 

,  

.  

  SNA   

,   

 

 ( .).  

 

.  

 IBM  

, .   

,  System Network Architecture (SNA)  

IBM.  (personal computers - pcs), 

 –   (client-server),   

 (peer-based)  IBM  

 Advanced Peer-to-Peer Networking (APPN)  Advanced 

Program-to-Program Computing (APPC).  

 

,   mainframes,   SNA   

 APPN, . 

 

 

 SNA 

 

 SNA  1970  

 OSI  .   SNA,   mainframe   

  Advanced Communication Facility/Virtual Telecommunication 

Access Method (ACF/VTAM)  hub ( )  
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 SNA.  ACF/VTAM  session 

.   

, ,  

 broadcast  

(header overhead).  

 SNA.  

 

IBM SNA Architecture 

 

 SNA   IBM,     OSI  

.  

 SNA  SNA. 

 

 Data-link control (DLC) – ,  

 Synchronous  Data  Link  Control  (SDLC)   

 Token Ring  

peers ( )  LAN.  

 

 Path control  –   

,  

 

. ,  

 (Network  layer)   OSI,   

 (SAR)  

 (datagrams). 

 Transmission control –  session  

,  

 buffer  

Logical Units (LU).  (end-to-

end) ,  

. 

 Data  flow  control  –   

 (session) 

.  

,  
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,  

. 

 Presentation services –  

 

.   

 data  

.  

,  

 

(transaction operations). 

 ransaction  services  –    

.  

. 

 

 SNA  

.   

 standard. 

 

 
 

 1.10  (layers) OSI  SNA 
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 SNA   path  control  

network,   

.  

 path control network  

 path control  data link control (DLC) .  path 

control  network   IBM  (IBM  

transport network). 

 

 (Physical Entities)  SNA 
 

 SNA  

 hosts, communications controllers (  

), establishment controllers ,  terminal ( ).  host 

 

, ,   

. (  host 

 SNA  S/370 

mainframe).  communications controllers  

 link.  ,   communications  controllers  –  

 front-end processors (FEPs) –  

 (  communications controller 

 3745).  establishment controllers  cluster 

controllers.  –  

,  (  establishment 

controllers  3174). ,  workstations 

),  .  (  

 3270) 
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 1.11  SNA 
 
 
 
 
IBM SNA Data-Link Control 
 

 data-link control (DLC) , 

 

.  

 mainframe, SDLC, X.25  Token 

Ring . 

 mainframe  (parallel-data channel) 

 direct memory access (DMA)  

.  IBM hosts  communications controllers 

.  

.  

 3  4,5 Mbps.  Enterprise Systems Connection (ESCON) 

mainframe   IBM   

.  ,   ESCON 

 18 Mbps -

 (point-to-point)   

.   

,   ESCON   

.  



 
 

 WAN 

 

 37

 SDLC  SNA,  

 communications  establishment controllers  

.  

 X.25  WAN.  

X.25  SNA  

link.    SNA  

   X.25.   

 X.25 WAN,  SNA  DLC  

 X.25  .   “ ”,   

 DLC,  physical services header 

),  Qualified Logical Link Control (QLLC)  

 Enhanced Logical Link Control (ELLC). 

 Token  Ring   DLC   

,  LAN (LAN-based 

devices).    Token  Ring   IBM,   

 IEEE 802.5 .  

,   IBM   

,   IEEE  

802.3/Ethernet,  Fiber-Distributed Data Interface (FDDI)  Frame 

Relay. 

 

 
 1.12  SNA  
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IBM Network Addressable Units (NAUs) 
 

 SNA  Network Addressable Units (NAUs –  

) : logical units (  

), physical units ( ),  control points (  

),  

. 

 logical units (LUs)  

(end-user access ports)  SNA . ,  

. 

 physical  units  (PUs)   

. 

 hosts  SNA,  VTAM (Virtual 

Telecommunication Access Method –  

).  communications controllers  

 (NCPs) 

 control points (CPs)  

.  PUs ,  

.   CP  

system services control point (SSCP –  

).   SSCPs   PU  5   

 VTAM. 

 
 
 
 
IBM SNA Nodes 
 

 SNA  

:  (subarea nodes)  

(peripheral nodes).  

,   

 

.  

:  4  5. 

 4 (T4)  communications 

controller,  3745. 4  NPC,  
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. 

 5   ( 5)   host,   

S/370 mainframe.   T4  ,   VTAM   

 IBM mainframe.  VTAM  

,  

(application subsystems)   

.  

  

.  

 2 ( 2)  ,   SNA 

 1 ( 1) . 2  

 (  3270)  establishment controllers 

 3174).  1  ,   

.   

 SNA . 

  
 

 
 

 1.13   
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 SNA 

 

 ,  SNA , 

.  

,  SNA  

 (headers)  (data). 

 Request/Response Unit (RU).  request unit  (  

)  .   data   

 control  .   

response  unit   request   

. 

 Request/Response Header (RH).  3 bytes  

 transmission control  RU. 

Transmission Header (TH).  

 path control  header  RH, RU.  

 

 
 1.14  SNA 

 

 

 

 

IP [4], [16] 

 

 Internet  Protocol  (IP)   

 (packet-switched). 

 internet  

 datagrams ( )  

,  hosts  

.   

 datagram, , 

 “ ”. 

 internet  protocol   

 bit 
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 internet datagram) .  

 (end-to-end) , 

,   

 host-to-host.  internet  

 

. 

 

 

 

 

 host-to-host  

.   

 internet  datagram   (gateway)   host  

. 

,   TCP  module  ( )    

 internet  module   segment  

 TCP )  datagram.  

TCP  module   internet  module,   

 

 datagram.  datagram  

. 

 

 

 

 

  internet : 

. 

  internet  modules   

 datagrams .  

(path) . ,  modules, 

 

 datagram, .  

  internet module  

 host  

.  modules  
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datagrams. ,  ( )  

. 

  internet  datagram  

,  datagrams.  

 ( ). 

  

 IP . 

 
 

 

 

 

,  

 (network layer) .  

 IP,   

 

.  

.   IP  datagram, 

.  

 (interface). ,  

,  .  

 datagram  

”  “ ”,  

 

.  

.  

, .  

 IP  datagrams,   IP   

 

 IP.  ,   IP   

 

. 

 

 internet   IP   

.  
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.   IP   

 “ ”, . ,  

 “ ” , 

. ,  

 IP.  

  IP  
. 

  

 
 

 1.15  

 

 

 IP,   

 IP  datagram   

.  datagram  

.   

 

 IP 32-bit.  
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 IP 32-bit ,  

 datagram.   

 TCP  UDP.  

 IP datagram  

. 

,  

 datagram,  

.  

 

.  

 A  IP datagram  B,  

, 223.1.1.0/24,  A.  

 

 
 

 1.16  

 

.   IP   A  

 IP,   

,  223.1.1.0/24,  
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 bit   IP   

 B.  

 223.1.1.0  1,  B  

 A.  A  

 B  

 A,  

.   A   datagram   

,  

 datagram  B. 

 

 A  datagram  

, .  E, .  

 A   IP   

, 223.1.2.0/24,  

 bit   IP .   

 2,   A   

 

.  

 A   datagram  E,   

 A  datagram  

IP 223.1.1.4, ,  

 A.  IP  

A datagram  

 IP  223.1.1.4.  

 datagram   ( )   

,  

 (  E)   

. 

 datagram  

.   

,  

, 223.1.2.0/24,  

 bit  IP  E.  
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 1.17  

 

 datagram  

 223.1.2.9.  

 1,   

 E  ,  223.1.2.9.   

 datagram ,  

 E. 

 “  

” ,  (223.1.1.0/24, 

223.1.2.0/24  223.1.3.0/24) .  

,  datagram  

. 

,  A  E , 
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 A  B,  

 IP  

.   

datagram ,  

.  

 datagram , 

 

. 

 

 

 datagram 

 

 IP datagram : 

 

 

 1.18  IPv4 datagram 
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 .   bit   

 IP  datagram. 

 .  IP datagram  

 ( ),  

 bit   

datagram .  datagram  

,  IP datagram  20 

bytes. 

  datagram.  IP datagram 

),  bytes.  

 16 bits,  IP datagram  

65535 bytes.  datagrams  1500 

bytes  576 bytes. 

 , , .  

 IP.  

 IP, IPv6, . 

  IP .  

 IP 32-bit  

 datagram. 

  ( ). ,  

 IP datagram  

(TCP   UDP)  .  ,   

,   

 ICMP. 

 

 

 IP Datagram 

 

 

.  

 “ ” ,  

 “ ” . ,  Ethernet  

 1500 bytes ,  

 576  

bytes.   
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 (maximum transfer unit, 

MTU).  datagram  

,  MTU  

 datagram.  

.  

 

 

 MTU. 

,  

,  

 MTU. ,  

 IP  datagram  ,   

 

 MTU   

datagram.  IP  

;   

”  datagram  

datagrams  datagrams  

.  datagrams  

 (fragment). 

 

, . ,  TCP  UDP  

,  .   IPv4  

 ( ) 

datagrams   

.  

,  IPv4  

 datagram  

. 
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 1.19  IP 

 

o  .  datagram 4.000 

bytes (20 bytes  IP  3.980 bytes  IP)  

 MTU 1.500 bytes.  

 3.980 bytes  datagram  

 (  IP datagram).  

 datagram  

 IP   

datagram. ,  

datagram .  

 TCP,  

,  

 datagram. 
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SNMP [3], [7] 

 

  

 SNMP,  

, ,  

.  

 

 SNMP 

 

 SNMP (Simple Network Management Protocol)  

.  

   

 IP  IP,  

 UDP/IP.  SNMP 

Manager,  SNMP 

Agent.  polling  Manager 

 Agent . 

 

 
 

 1.20  (layers) OSI  SNMP 
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’  (LAN)  

 Internet . 

,  SNMP  agents   

 (routers, bridges, hubs .). 

 

 

 

 

 SNMP 

 

 ,  

Version  Identifier,   SNMP  Community  name   SNMP  Protocol  Data  

Unit (PDU)  SNMP. 

  Version Identifier  

.  

 manager   agent   version   

manager   agent   PDU   

. 

  SNMP  

agent  (community). 

 Community , 

 manager  agent  

.  

  PDU : 

 GetRequest 

 GetNextRequest 

 SetRequest 

 GetResponse 

 Trap 

 

 GetRequest,  Manager  ( ) 

 Agent . 

 GetNextRequest, ,  Manager  

,  

Manager . 
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 SetRequest . 

 GetResponse  Agent  GetRequest,  

GetNextRequest  SetRequest,  

. 

 Trap   Agent   

Manager ,  

. 

 SNMP ,  Request/Response  

 Trap. 

 

 
 

 1.21  SNMP PDU 
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2.  
 

 

.  

 

,  

, 

.  ,   

,  

, , ,  

, , , 

.   

, ,  

. ,  

 (simulation),  (analytic models)  

 (measurements).  

,  

.  ,   

. ,  

 

(traffic  generation  pattern)  -   

 (inputs) . ,  

,  

. 

,  ,   

 (traces).  

 

 

2.1  .], [1] 

 

 

.  

,  

 

,   
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.   

 

. 

 

 
 

 2.1  ,  

. 

 

 

: 

  

. )   

  

 

  

  (output)  

 

, ,  

.  

 

 (event-driven).  ,   

.  

 

.  

, , 

.  

 

. 

,  

. , .  
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. 

 

(dataset - ) . 

 

,  

. ,  

,  

 (outliers). 

, . 

 

 

.  

: 

  

. 

  (batches)  

. 

  

 “ ”  

, . 

 

 

 

 

.  

, , 

.  

 (pseudo-random) .  

,  

.  

,  

. 
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.   

,  

 

’ . , 

,  

. 

  

 

 

. 

  

. 

  

 

,  

.  

 

 

 

 

 ,  

 (hardware). 

  

 / . 

  

,  

. 

 

 

 

 



 
 

 WAN 

 

 58

2.2  [17], [13] 

 

,   

, , 

,  

 (Internet Service Providers). ,  

 

,  ISPs, ,  

, . 

 

ARPANET.  

.   

,  

.  

 

: 

 

  (Active Methods) -  

,  

 (routes) . 

  (Passive  Methods)  -   

 

. 

 

   ( ) ,  

 

 (  - traffic quality),  

  (  - traffic load,  

 - traffic matrices).  

 

 

,  (characterization) . , 

 

, ,  (loss)  

, . ,  
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,  

.  

, 

, 

.  

,   

. 

 

 

2.2.1  

 

 (probe)  

,  

.  

,  

 

’ . ,  

 

 (queueing  delay)   link,   

 

. ,  

,  

,   

. 

 Ping,  

Traceroute   Pathchar.   Ping   round  trip  time   

 Internet .  

Trace  Route   (hops)   round  trip  times  

.  Pathchar  (bandwidth), , 

.  

 

 

.  

,  

. , 
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. ,  IP  

(IP path) ,  

. 

 

 

2.2.2  

 
 

.  

 (workload)  

.  (non-intrusive) 

  

 

. 

 

 (monitoring equipment)  

. ,  

 

. ,  SNMP  

 router  (  

,   byte,   

 / , ).  

,  

, .  NetFlow  

,  Cisco.  NetFlow 

 TCP  UDP  router. 

 (record)  

,  port,  byte  

.   

 router  

.  

,  IETF  

.  RTFM (Real-Time 



 
 

 WAN 

 

 61

Traffic)  

. ,  IPFIX (IP 

Flow Information Export)  

,   

.  OC3MON  

 OC-3  link,   

(timestamped) .   

,  

. 

 

.  

OC3MON,  

 Network Interface Card (NIC). ,  link 

,  

. 

 OC3MON  

 

. ,  

.  

.  

 (global)  

 (inference 

techniques),  (exhaustive) . 

 

 

2.3  [1] [2] [18]  
 

 (WANs)  

 1970,  

 

.  ,   

 

.  
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, .  

. 

,  

, ,  

,  ,   

.   

. ,  

 

.  

 

.  

 (performance evaluation)  

,  

   

.  

,  

 

.  

 

 ( .  

). 

 

 

 –   –   

.  

:  (VoIP), videoconference, .  

 

. 

 

. 

,  

: 

 

  

 ( ). 
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 . 

  

)  

. 

 

 

. ,  

 (bound parameters)  

 (free parameters). ,  

 

 (datasets)  

.  ,   

 (free offsets)  (scale 

parameters),  

.   

 dataset,   

dataset. 

,  ,   tcplib  [15],  

 

.  

 

. 

 

 

 

  

, : 

 ,  

. 

  

. 

  

dataset,   

. 
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, ,  

 

.  dataset 

.  

. , , 

,  

 

 (  

). 

 

 

 dataset.  

   

. 
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3.  

 
 

 

.   

. ,  

 

. 

,  

.   

 

 

.  

 

.  ,   

;  

 

.  

 

.  ,   

, ,  

. 

,  

 

.  

, ,  

 

WAN  LAN.  Frame Relay  

(configuration)  Telnet. T  

 1.  

 NGB  

 SNMP,  

.  NGB 
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P  SNA ,  

, , , ).  

,  

.  

,  y . 

 

. 

’ ,  

. , 

,  

 

 

 

 

. 

 

 

 

3.1  

 

 

 

 

.  ,   X  ,   

.  

.  

 

 X. 
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   X 
)
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X
 > 120

 ( )
 

 
 3.1  –  

 

 

 480 ,  

 1,  20 

.  ,  337  

 10  156  10  20.  

 (337 + 156 = 493)  

,   

. 

 

 20  

 60.  

 120,  

 131  
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 30 ,  60 

, .  

 

,  
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,  ( )  

,  

.  

 

 

 

 

 

  

 

 

 

 20 493 

  

 

 20  60 131 

 

 

 60  30 

 
 3.1  

 

 

 

3.2  

 

 ,  

 NGB.   

 routers  

 SNMP.   

 IP  SNA 

.   

SNMP, ’ ,  

.   

,  

.  

, , 

, . ,  

 NGB  95th Percentile ,  

. 

  95th  Percentile  [E.].   

,  
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 (utilization) .  

 (data throughput)  

 bandwidth. 

 95th  Percentile   95% ,   

. ’ ,  

 5% , .  95th percentile 

 bandwidth  

.  [F.]. 

 

 
 

 3.2  95th 

Percentile. 

  

 (traffic  volume)   

.  

 (  - peaks  - valleys),  

 2.6 Mbps.  95th Percentile  5%  

,   1.37 Mbps. ,   

95th Percentile   “ ”  (spikes)  

. 

,  

 “ ” ,  

, ,  

. ,  

,  
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,  

.  

,   

’ ,  

.  

. ,  

’ . 

 

 
 

 3.3  –   

 

, ,  

,  
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.  

4 , : 

  –  

  –   

  –   

  –   
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 3.4  
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4.  
 

,  

.  

.  

. 

 

 

4.1  [1], [17], [13] 

 

 (Traffic  Matrices  –  TM)   

 (traffic demands)  

.   throughput   

 

.  

,  

SNMP,  

.    (locality)   

,  

, . 

 

,  

. , 

 

.   

.  

, : 

 

  (load balancing) 

  (routing protocols 

configuration) 

  (dimensioning) 

  (pricing) 

  

(efficiently redirect traffic from overloaded links) 
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  (network security)  

 

 

 

 

 

4.2  

 

 

 SNMP.  

 

 

, . ,  

.   

 

.  

   

.  

 

.  

 

 ( )  

 

. 
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–  

 

 

 SNA 

 

 IP 

     

 464 bps ~ 1.25 Kbps 1 Kbps ~ 2.15 Kbps 15 Kbps ~ 30 Kbps 61 Kbps ~ 63 Kbps 

 6 bps ~ 65 bps 23 bps ~ 95 bps 324 bps ~ 1.02 Kbps 2.35 Kbps ~ 3.87 Kbps 

95th Percentile 38 bps ~ 542 bps 110 bps ~ 631 bps 1.69 Kbps ~ 3.44 Kbps 6.87 Kbps ~ 23.4 Kbps 

 

 4.1  

SNA  IP  

 

 

.  

,  SNA  

 In:  Max   SNA   

 – .  

 

 

                
 

 

 

 4.1  SNA  – 

.  In: Max = 463.77 bps 

 

 

 

 

 

(): Port_404 station1, FRI, Patra - SNA traffic  
Mesologi 
Last update: Tue Dec 20 12:30:10 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 463.77 bps, Avg 6.17 bps, Last 34.55 bps  
Out: Max 1.80 kbps, Avg 22.43 bps, Last 129.30 bps  
 In:  Out: 
Working day average: 25.21 bps 107.48 bps 
Total over last 7 days: 5.83 Mbits 14.31 Mbits 
95th Percentile for last 7 days: 37.79 bps 110.98 bps 
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 4.2  SNA  – 

.  In: Max = 711.64 bps 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.3  SNA  – 

.  In: Max = 1.05 bps 

 

 

 

 

 

 

 

 

(Agia): Port_3309 station1, FRI, Larissa - SNA traffic 
Agia 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 711.64 bps, Avg 23.80 bps, Last 172.58 bps  
Out: Max 1.04 kbps, Avg 29.03 bps, Last 99.97 bps  
 In:  Out: 
Working day average: 167.83 bps 198.83 bps 
Total over last 7 days: 19.63 Mbits 25.33 Mbits 
95th Percentile for last 7 days: 211.35 bps 285.30 bps 

 

(Farsala): Port_3306 station1, FRI, Larissa - SNA traffic 
Farsala 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.05 kbps, Avg 48.14 bps, Last 376.60 bps  
Out: Max 1.55 kbps, Avg 53.82 bps, Last 718.85 bps  
 In:  Out: 
Working day average: 334.31 bps 344.15 bps 
Total over last 7 days: 38.60 Mbits 40.15 Mbits 
95th Percentile for last 7 days: 406.70 bps 385.44 bps 
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 4.4  SNA  – 

.  In: Max = 1.25 Kbps 

 

 

 

 

(): Port_3301 station1, FRI, Patra - SNA traffic Akth Dymaiwn 
Last update: Tue Dec 20 12:30:14 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.16 kbps, Avg 56.41 bps, Last 594.57 bps  
Out: Max 2.15 kbps, Avg 95.84 bps, Last 924.90 bps  
 In:  Out: 
Working day average: 364.17 bps 576.14 bps 
Total over last 7 days: 37.23 Mbits 62.38 Mbits 
95th Percentile for last 7 days: 384.08 bps 630.61 bps 

 

 

 4.5  SNA  – 

.  In: Max = 1.16 Kbps 

 

 

 

 

 

 

 

(Elassona): Port_3307 station1, FRI, Larissa - SNA traffic 
 Elassona 
Last update: Tue Dec 20 12:14:02 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.25 kbps, Avg 64.51 bps, Last 525.78 bps  
Out: Max 1.21 kbps, Avg 68.56 bps, Last 430.19 bps  
 In:  Out: 
Working day average: 448.21 bps 432.99 bps 
Total over last 7 days: 50.13 Mbits 58.89 Mbits 
95th Percentile for last 7 days: 541.20 bps 558.73 bps 
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 (463.77  464 bps)  

 (1.25  Kbps).   

 SNA  

 In:  Max  .   

 4.1,  

. 

 SNA   

 IP.  95th Percentile  

 SNA  1 Kbps  

 5 Kbps  1 Kbps .  

 IP.  

 4.1  

 

 –  .   

 

 SNA  IP. 

  

 

 4.2  

 

 

 

.  

 

 

. 

 

,  

. ,  

 
 

 

   

 15.5 Kbps ~ 31.25 Kbps 62 Kbps ~ 65.15 Kbps 

 330 bps ~ 1.09 Kbps 2.37 Kbps ~ 3.97 Kbps 

95th Percentile 1.75 bps ~ 3.9 Kbps 6.98 Kbps ~ 24 Kbps 
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,  

 128 Kbps (  

,   

 256  512 Kbps).  

  

. 
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 –  

 

 

 SNA 

 

 IP 

     

 
26.8 Kbps ~ 94.8 

Kbps 
110.5 Kbps ~ 124.8 Kbps 

330.2 Kbps ~ 438.85 

Kbps 
657.3 Kbps ~ 1.4 Mbps 

 2.51 bps ~ 8 bps 7.5 Kbps ~ 19.9 Kbps 16.9 bps ~ 22.7 Kbps 64.2 Kbps ~ 80.9 Kbps 

95th Percentile 8 bps ~ 25.5 bps 32.25 bps ~ 73.65 bps 61 Kbps ~ 88.42 Kbps 222.3 Kbps ~ 246.6 Kbps 

 

 4.3  

SNA  IP  

 

 

 

 

 

 4.4  

 

 

 

 ( ),  (  

) .  

,  

,  

.   

 2 Mbps . 

 

 

 
 

 

   

 357 Kbps ~ 533.65 Kbps 667.8 Kbps ~ 1.52 Mbps 

 19.4 bps ~ 30.7 Kbps 71.7 Kbps ~ 101 Kbps 

95th Percentile 69 bps ~ 114 Kbps  254.6 Kbps ~ 320.25 Kbps 
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 –   

 

 

 SNA 

 

 IP 

     

 
1.43 Kbps ~ 43.84 

Kbps 

87.69 Kbps ~ 40.16 

Kbps 

347.62 Kbps ~ 633.46 

Kbps 

491.8 Kbps ~ 1.67 

Mbps 

 
26.25 bps ~ 626.87 

bps 
206.26 bps ~ 494.5 bps 

29.89 bps ~ 77.7 

Kbps 

91.8 Kbps ~ 237.3 

Kbps 

95th Percentile 
167.56 bps ~ 6.5 

bps 
333.7 bps ~ 1.81 bps 146.9 Kbps ~ 150 Kbps 349.2 Kbps ~ 604 Kbps 

 

 4.5  

SNA  IP  

 

 

 

 

 

 4.6  

 

 

 

 

 

2 .  

 2 Mbps. 

 

 

 

 
 

 

   

 349 Kbps ~ 677.3 Kbps 579.5 Kbps ~ 1.71 Mbps 

 29.9 bps ~ 78.3 Kbps 92 Kbps ~ 237.8 Kbps 

95th Percentile 147 bps ~ 156.5 Kbps  350 Kbps ~ 605 Kbps 
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  –   

 

 

 

 4.7  

 

 

 

 

 SNA .  

 

 SNA  

. ,  “ ”  

 SNA  

 IP.   

 

 IP. ,  

 20  Mbps  (  

). 

 

 

 

 

 

 

 

 

 

 

 
 

 

   

 1.66Mbps ~ 7.06 bps 3.12 Mbps ~ 17.34 Mbps 

 239 Kbps ~ 244 Kbps 595.8 Kbps ~ 525.5 Kbps 

95th Percentile 514 bps ~ 614.3 Kbps 1.52 Mbps ~ 1.54 Mbps 



 
 

 WAN 

 

 82

4.3  

 

 

 4.2,  

   

.  

.  

 

 

. ,  

.  

,  

 20 .  
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 4.6  

 

 

 

.  8.95, 

 9  .   
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,  

. 

 

. ,  

 (  

)  

 31.25  Kbps  /  9   3.5  Kbps,   

 65.15 Kbps / 9  7.3 Kbps.  

 
 
  
 
 
 
 
 
 
 
 
 
 

 4.8  
 
 
 
 
 
 

 

,  

 –  

.   

 

 64 Kbps, 128 Kbps  256 Kbps.  

 

,  

. 

 

 

 

 

 

   
  

1  7.3 Kbps 3.5 Kbps 
2  14.6 Kbps 7 Kbps 
3  21.9 Kbps 10.5 Kbps 
4  29.2 Kbps 14 Kbps 
5  36.5 Kbps 17.5 Kbps 
10  73 Kbps 35 Kbps 
15  109.5 Kbps 52.5 Kbps 
20  146 Kbps 70 Kbps 
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64 Kbps  8 58.4 Kbps 28 Kbps 

128 Kbps  16 116.8 Kbps 56 Kbps 

256 Kbps  20 146 Kbps 70 Kbps 

 

 4.9  
 

 

,  

 64 Kbps  

 8 ,  128 Kbps  16 ,  

256 Kbps  20 .  

,  

 64 Kbps, 128 Kbps  256 Kbps  

.  

 3 ,  1  8  

),   9  16  ( )  

 17  20  ( ).  

 64 Kbps,  

 128 Kbps  

 256 Kbps. 
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N
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 4.8  
 
 

 

,   

 

. : 

 

Outbound Traffic  
 

 

 

,  Outboundlinkx . 

 
 
 
 

Inbound Traffic  
 

 

 

,  Inboundlinkx . 
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,   

. 

 

.  

, 

 

 

. 
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5.  
 

,  

 

. ,  

,  

 

.  

 

. 

 

5.1  

 

  

 (mouse)  

(keyboard).  

: 

  (buttons) 

  (text fields) 

  (drop down menus) 

 

 .  

,  

 (mouse  pointer)   

. 

 

 
 5.1  

 

 

 ,  

.  ,   
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,  

. 

 

 
 5.2  

 

  

.  

 

. 

 

 
 5.3  

 

 

 

 

 

5.2  

 

  

 ( )  

.  

.  
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 5.4  

 

 

 

 

 

 .  

, .  

 

 
 5.5  

 

 

 ,  

“LINK TRAFFIC”, “NODE MANAGEMENT”  “LINK MANAGEMENT”  

.  

. 

  “SAVE“   

“EXIT”.  “SAVE”  



 
 

 WAN 

 

 91

,  “EXIT”  

. 

 

 

 “NODE MANAGEMENT” 

 

  “NODE  MANAGEMENT”   

 “NODE  MANAGEMENT”.   

. , 

,  EDIT  ADD. 

 

 
 

 5.6  “NODE MANAGEMENT” 
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 ,  

 “Enter node name”  ADD  

.  

 

 
 5.7  

 

 ,  

 EDIT . 

,  

.  

 “NODE MANAGEMENT”  

.   

. ,  

 “SHOW”  

.   “Change  

number of PCs”  “SET”  ,  

.  

 

 



 
 

 WAN 

 

 93

 5.8  

 

 , ,  

 “DELETE”  [  

,  

.]. 

 

 

 

 “LINK MANAGEMENT” 

 

  “LINK MANAGEMENT”  

.  “NODE MANAGEMENT”, 

,  

 

 

. 

 

 
 

 5.9  “LINK MANAGEMENT” 
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 ,  

 ADD   

 

 “CREATE”.  

 
 5.10  

 

  

.  ,   

.  ,  

 “SHOW”   

.  

 

(Inbound Max)  (Outbound Max)  SNA, IP  

 (Total Traffic).  

 SNA  (  Kbps)  “Inbound 

Max”  “SET” .  

.  

“SET  ALL”   

 (  

 “SET”).   

 

 SNA  IP.  

 (SNA  IP) , 

 

,   

 

.  

 (  Kbps)   “Change  link  size”   

 “SET” ’ .  

,   

 “DELETE”. 
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  5.11  
 
 
 

 “LINK TRAFFIC” 

  
  “LINK TRAFFIC”  

.  
 

 
 
  5.12  “LINK TRAFFIC” 
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 ,  

 “SHOW”. 

 “SNA TRAFFIC”, “IP TRAFFIC”, “TOTAL TRAFFIC”  

 SNA,  IP   

.  “DIMENSIONING”  

 

.   

 “LINK MANAGEMENT”,  

 

. 

 

 

 
 

 5.13  
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  “SAVE”  

 

.   

 nodes.dat  links.dat . ,  

,  

. 

 

 

 

  “EXIT”  

. 

 
 
 
 
 
 
 
 
 
 
5.3  
 
 
  

.  

 Small, Medium  Big  

, . 
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 5.14  Small, Medium, Large 
 

  20  Small, 60  

 Medium  456 (  

)  Big. 

  “LINK MANAGEMENT”  

 

.  “Small-Medium”, “Medium-

Medium”, “Medium-Big”  “Big-Big”  

 – ,  –  

,  –  

 – . ,  

 SNA  IP,  

.  

.  “Big-Big”  
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, ’    

. 

 

 
 

 5.15  
 

  

 “LINK TRAFFIC”. ,  SNA, IP  

,  

,   

. ,  128 Kb  

 “Small-Medium”,  2  Mb   “Medium-Medium”,  2  Mb   

 “Medium-Big”  18 Mb  “Big-Big”. 
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 5.16  
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 WAN.  

,  

 

 

 

. 

  

 

.   

, .  

,  

 

,  

.  

.  

 ,  

 

.   

, . 

  

 

.  

.  

 

,  

,  

 (  

),  

.  

  ( )   

,  
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. ,  

 

 

. 

 ,   

 ( ,  

 3)  

.  

 

 

. 
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.  

 

. 

 
1.  SNA  – 

 
 

 1. 

 

                
 

 

  

 SNA  

.  

(port) , 

 (  Patra - 

Mesologi).   Last  update,   

.   

,  

.  ,   Working  day  

average   (  

),  Total over last 7 day  

 95th Percentile dor last 7 days  

 95th Percentile  7 . 

 

 

(): Port_404 station1, FRI, Patra - SNA traffic  
Mesologi 
Last update: Tue Dec 20 12:30:10 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 463.77 bps, Avg 6.17 bps, Last 34.55 bps  
Out: Max 1.80 kbps, Avg 22.43 bps, Last 129.30 bps  
 In:  Out: 
Working day average: 25.21 bps 107.48 bps 
Total over last 7 days: 5.83 Mbits 14.31 Mbits 
95th Percentile for last 7 days: 37.79 bps 110.98 bps 
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 2. 

 

                     
 

 

 

 

 

 3. 

               
 

 

 

 

 

      
 

 

 

 

 

 

 

 

 

 

 

 

(Agia): Port_3309 station1, FRI, Larissa - SNA traffic 
Agia 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 711.64 bps, Avg 23.80 bps, Last 172.58 bps  
Out: Max 1.04 kbps, Avg 29.03 bps, Last 99.97 bps  
 In:  Out: 
Working day average: 167.83 bps 198.83 bps 
Total over last 7 days: 19.63 Mbits 25.33 Mbits 
95th Percentile for last 7 days: 211.35 bps 285.30 bps 

 

(Farsala): Port_3306 station1, FRI, Larissa - SNA traffic 
Farsala 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.05 kbps, Avg 48.14 bps, Last 376.60 bps  
Out: Max 1.55 kbps, Avg 53.82 bps, Last 718.85 bps  
 In:  Out: 
Working day average: 334.31 bps 344.15 bps 
Total over last 7 days: 38.60 Mbits 40.15 Mbits 
95th Percentile for last 7 days: 406.70 bps 385.44 bps 
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 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 5. 

  

(): Port_3301 station1, FRI, Patra - SNA traffic  
Akth Dymaiwn 
Last update: Tue Dec 20 12:30:14 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.16 kbps, Avg 56.41 bps, Last 594.57 bps  
Out: Max 2.15 kbps, Avg 95.84 bps, Last 924.90 bps  
 In:  Out: 
Working day average: 364.17 bps 576.14 bps 
Total over last 7 days: 37.23 Mbits 62.38 Mbits 
95th Percentile for last 7 days: 384.08 bps 630.61 bps 

 

 

 

 

 

 

 

 

 

 

 

(Elassona): Port_3307 station1, FRI, Larissa - SNA traffic 
 Elassona 
Last update: Tue Dec 20 12:14:02 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 1.25 kbps, Avg 64.51 bps, Last 525.78 bps  
Out: Max 1.21 kbps, Avg 68.56 bps, Last 430.19 bps  
 In:  Out: 
Working day average: 448.21 bps 432.99 bps 
Total over last 7 days: 50.13 Mbits 58.89 Mbits 
95th Percentile for last 7 days: 541.20 bps 558.73 bps 
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2.  IP  –  

 

 

 1. 

 

(): Port_404 station2, FRI, Patra - Ip traffic Mesologi 
Last update: Tue Dec 20 12:30:10 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 21.05 kbps, Avg 458.95 bps, Last 1.57 kbps  
Out: Max 62.26 kbps, Avg 3.87 kbps, Last 6.14 kbps  
 In:  Out: 
Working day average: 1.18 kbps 4.91 kbps 
Total over last 7 days: 292.68 Mbits 2.68 Gbits 
95th Percentile for last 7 days: 1.83 Kbps 16.65 Kbps 

 

 

 

 

 

 

 

 2. 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

(Agia): Port_3309 station2, FRI, Larissa - Ip traffic 
 Agia 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 28.84 kbps, Avg 324.10 bps, Last 1.37 kbps  
Out: Max 61.27 kbps, Avg 2.35 kbps, Last 6.34 kbps  
 In:  Out: 
Working day average: 1.62 kbps 6.97 kbps 
Total over last 7 days: 304.92 Mbits 1.85 Gbits 
95th Percentile for last 7 days: 2.25 Kbps 6.87 Kbps 
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 3. 

 

  

 

 

 

 

 

 

 

 

 

 4. 

 

  

 

 

 

 

 

 

 

 

 

 5. 

 

(): Port_3301 station2, FRI, Patra - Ip traffic Akth Dymaiwn 
Last update: Tue Dec 20 12:30:14 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 29.15 kbps, Avg 829.58 bps, Last 1001.28 bps  
Out: Max 61.33 kbps, Avg 3.78 kbps, Last 6.80 kbps  
 In:  Out: 
Working day average: 1.21 kbps 5.71 kbps 
Total over last 7 days: 563.26 Mbits 3.22 Gbits 
95th Percentile for last 7 days: 2.25 Kbps 23.40 Kbps 

 

 

(Farsala): Port_3306 station2, FRI, Larissa - Ip traffic 
Farsala 
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 23.93 kbps, Avg 518.15 bps, Last 1.15 kbps  
Out: Max 61.31 kbps, Avg 2.91 kbps, Last 7.26 kbps  
 In:  Out: 
Working day average: 700.92 bps 3.77 kbps 
Total over last 7 days: 374.34 Mbits 2.32 Gbits 
95th Percentile for last 7 days: 1.69 Kbps 15.47 Kbps 

 

(Elassona): Port_3307 station2, FRI, Larissa - Ip traffic 
Elassona 
Last update: Tue Dec 20 12:14:02 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 14.99 kbps, Avg 1.02 kbps, Last 774.48 bps  
Out: Max 61.31 kbps, Avg 3.56 kbps, Last 4.17 kbps  
 In:  Out: 
Working day average: 1.28 kbps 6.32 kbps 
Total over last 7 days: 692.71 Mbits 2.70 Gbits 
95th Percentile for last 7 days: 3.44 Kbps 18.24 Kbps 
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1.  SNA  – 

 

 

 1. 

 

 

 

 

 

 

 

 

 

 

 

 2. 

 

 

 

 

 

 

 

 

 

 

 

 

(): Port_403 station1, FRI, Patra - SNA traffic Pirgos 
Last update: Tue Dec 20 12:30:07 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 94.74 kbps, Avg 8.02 kbps, Last 16.36 kbps  
Out: Max 124.71 kbps, Avg 19.87 kbps, Last 39.00 kbps 
 In:  Out: 
Working day average: 15.21 kbps 53.90 kbps 
Total over last 7 days: 5.82 Gbits 16.50 Gbits 
95th Percentile for last 7 days: 25.47 Kbps 73.64 Kbps 

 

(): Port_406 station1, FRI, Patra - SNA traffic Aigio 
Last update: Tue Dec 20 12:30:10 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 26.79 kbps, Avg 2.51 kbps, Last 5.27 kbps  
Out: Max 110.47 kbps, Avg 7.46 kbps, Last 10.77 kbps 
 In:  Out: 
Working day average: 5.49 kbps 17.28 kbps 
Total over last 7 days: 1.64 Gbits 5.09 Gbits 
95th Percentile for last 7 days: 7.99 Kbps 32.25 Kbps 
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 3. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(): Port_402 station1, FRI, Patra - SNA traffic Agrinio 
Last update: Tue Dec 20 12:30:07 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 125 Kbps 
In: Max 70.11 kbps, Avg 5.80 kbps, Last 14.90 kbps  
Out: Max 124.78 kbps, Avg 16.88 kbps, Last 41.39 kbps  
 In:  Out: 
Working day average: 13.92 kbps 43.75 kbps 
Total over last 7 days: 4.13 Gbits 11.77 Gbits 
95th Percentile for last 7 days: 18.28 Kbps 71.75 Kbps 
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2.  IP  –  

 

 

 1. 

 

 

 

 

 

 

 

 

 

 

 

 2. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Larissa 251 ATM-E3station 3 - IP with Lamia --  
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 1.95 Mbps 
Hard Maximum: 33 Mbps 
In: Max 438.85 kbps, Avg 16.87 kbps, Last 38.82 kbps  
Out: Max 1.40 Mbps, Avg 64.17 kbps, Last 216.70 kbps 
 In:  Out: 
Working day average: 48.46 kbps 248.94 kbps 
Total over last 7 days: 14.94 Gbits 51.78 Gbits 
95th Percentile for last 7 days: 88.42 Kbps 222.34 Kbps 

 

Larissa 251 ATM-E3station 4 - IP with Livadia --  
Last update: Tue Dec 20 12:14:03 2005 
Maximum: 2.93 Mbps 
Hard Maximum: 33 Mbps 
In: Max 330.18 kbps, Avg 22.74 kbps, Last 58.10 kbps  
Out: Max 657.29 kbps, Avg 80.93 kbps, Last 198.12 kbps 
 In:  Out: 
Working day average: 53.11 kbps 223.35 kbps 
Total over last 7 days: 16.14 Gbits 57.58 Gbits 
95th Percentile for last 7 days: 60.97 Kbps 246.58 Kbps 

 



 
 

 WAN 

 

 111

C1.  SNA  – 

  
 

 1. 
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(Mpenaki): Port_3503 station1, FRI, Aiolou - SNA traffic  
Mpenaki(6560) 
Last update: Fri Nov 11 09:23:10 2005 
Maximum: 62.50 Kbps 
Hard Maximum: 500 Kbps 
In: Max 1.43 kbps, Avg 26.25 bps, Last 7.35 bps  
Out: Max 87.69 kbps, Avg 206.26 bps, Last 10.54 bps  
 In:  Out: 
Working day average: 79.34 bps 629.82 bps 
Total over last calendar month: 79.10 Mbits 369.36 Mbits 
95th Percentile for last calendar month: 167.56 bps 335.69 bps 

 

(Nicosia_Kypros): Port_402 station1, FRI, Aiolou - SNA 
traffic Nicosia_Kypros 
Last update: Fri Nov 11 09:18:09 2005 
Maximum: 15.63 Kbps 
Hard Maximum: 1000 Kbps 
In: Max 43.84 kbps, Avg 626.87 bps, Last 109.63 bps  
Out: Max 40.16 kbps, Avg 494.52 bps, Last 112.42 bps  
 In:  Out: 
Working day average: 183.28 bps 317.68 bps 
Total over last 24 hours: 142.32 Mbits 53.59 Mbits 
95th Percentile for last 24 hours: 6.50 Kbps 1.81 Kbps 
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C2.  IP  – 

  

 

 1. 
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Traffic Analysis for AIOLOU 251 ATM-E3station5 IP  
with LARISA --  
Last update: Fri Nov 11 09:23:10 2005 
Maximum: 32.78 Mbps 
Hard Maximum: 33 Mbps 
In: Max 633.46 kbps, Avg 77.70 kbps, Last 58.25 kbps  
Out: Max 1.67 Mbps, Avg 237.32 kbps, Last 330.24 kbps  
 In:  Out: 
Working day average: 107.28 kbps 460.38 kbps 
Total over last calendar month: 204.20 Gbits 641.48 Gbits 
95th Percentile for last calendar month: 150.03 Kbps 603.99 Kbps 

 

(Mpenaki): Port_3503 station2, FRI, Aiolou - Ip traffic  
Mpenaki(6560) 
Last update: Fri Nov 11 09:23:10 2005 
Maximum: 250 Kbps 
Hard Maximum: 500 Kbps 
In: Max 347.62 kbps, Avg 29.89 kbps, Last 14.28 kbps  
Out: Max 491.80 kbps, Avg 91.81 kbps, Last 26.44 kbps  
 In:  Out: 
Working day average: 72.40 kbps 192.76 kbps 
Total over last calendar month: 102.61 Gbits 253.56 Gbits 
95th Percentile for last calendar month: 146.88 Kbps 394.19 Kbps 

 



 
 

 WAN 

 

 113

D1.   SNA   –  

  
 

 SNA  
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D2.  IP  – 

  

 

 1 
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Traffic Analysis for AIOLOU 251 ATM-E3station4 - IP with  
Mesogion --  
Last update: Fri Nov 11 09:23:10 2005 
Maximum: 32.78 Mbps 
Hard Maximum: 33 Mbps 
In: Max 7.06 Mbps, Avg 244.05 kbps, Last 144.79 kbps  
Out: Max 17.34 Mbps, Avg 595.80 kbps, Last 602.72 kbps  
 In:  Out: 
Working day average: 395.35 kbps 1.17 Mbps 
Total over last calendar month: 628.55 Gbits 1541.67 Gbits 
95th Percentile for last calendar month: 513.90 Kbps 1.52 Mbps 

 

Traffic Analysis for AIOLOU 251 ATM-E3station3 - IP  
with Stadiou --  
Last update: Fri Nov 11 09:23:10 2005 
Maximum: 32.78 Mbps 
Hard Maximum: 33 Mbps 
In: Max 1.66 Mbps, Avg 238.98 kbps, Last 234.05 kbps  
Out: Max 3.12 Mbps, Avg 525.53 kbps, Last 287.97 kbps  
 In:  Out: 
Working day average: 446.35 kbps 1.12 Mbps 
Total over last calendar month: 650.25 Gbits 1412.53 Gbits 
95th Percentile for last calendar month: 614.30 Kbps 1.54 Mbps 
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