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Optimization of Communication Network based on Structural Analysis of Traffic and Network
Topology
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ABSTRACT : With the emergence of services with various requirements, such as high-definition video

distribution, online games that require real-time performance, loT services that require high-density

connections, and the recent explosive spread of remote work and online classes, the structure of

communication traffic is becoming more and more complex. In addition, network topologies are becoming

larger and more complex to realize high-capacity communication, and it is necessary to be able to accurately

understand the structures of these traffic and topologies to design and control networks appropriately. In this

paper, we report on a study to analyze the structure of complex communication traffic and network topology.

and the case study to control the network optimally based on the network analysis.
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(a) Link-by-link Traffic

measured by SNMP or Network
telemetry

(b) End-to-end Traffic matrix
d by IPFIX or NetFlow

Fig. 1 Traffic measurement approach
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Fig. 2 Example of traffic anomaly detection

Targeal
Stream

3. FROC—OEBERTICET MR

WMfERy T —2 O THH bl P—EZ O
(TR AL T 2 b A A, 2 Tl b7
b v 7 ORBEALIC - TRz & 5 VA BNz #
ORETERL, ﬁ%kaﬁ%@%ﬁtmén%;f
hR o P—OMEZ O b OERITT 2 iR S h
FﬁDVFWHMJWmHTQWﬁH7?D&m
)& 5384 5 Hefle D19 L ko GRS & T S
J 7wl =y 0L LR END,

¥ 2 a2 sz B TR EHER YL 54 ¥
—2 v b® bR E P—5H70 2004 EEL Y IERIZTD
NIRiR, A Z2—xy b bRr P—OREIAiIE~E
T ZFsoAr—n7 ) —PEE44 5 Z LM4 THIEL
MBENTWA ME . kiR P— 3Gz R S 3 2
AR b T4, Uk, LEREDHRAZRANY v 27
fika A LTk, ZhbitMachadevan s iz k- TIRFA
L& TS ), Machadevan 5 13 L 0 EY7e hho
—OMESTEEE T8 hiRknd—o X N v 7 Wik
& L TdK-graph# 2 E L TV 5.

1‘,\70

Input
Data Graph
Gy =(Vi.Eq)
® @
@ Problem @)
S0 (o) =

Fig. 3 Network resolution problem
Copyright(C)2018 IEICE from reference 24

BR®BE Vol.58 No.2(2021.12)
L DR AR e PO T AT S ke LT
FIRA=IHBY, ZhuRPNET -2 Tha s T

THhENGE LT — 2w A = FHT & LTS 5
nNB, VY5 7vA =0V ClilERdB L +57—4275
IR LTRE— 77 7 OBl EERET 5, (K&
TN XNE LTET— <A =2 7B 5 ERT
WANZALTHHT T YA VIEIEHNTER AT N
B, SNy s Ty 7 EEMVTERE LT S kR
Hh, ZREDOTNTY XK KIEDF—% 757
il LA WIS EDVRIIZAE S A& D A
BLTWa, WFhohiklzB\w bbb\ Fd—v 7T
TWT =BT 7DRNT T 7 ThHHNE I EHES
DRERHY, ZhIEa s 7 7 EREERE S L TE
fEND, {7 7 7 RSPEEREE AR < AN e 7 L
=) XA FUImanniZ £ » THIZBREN TV S 2,
Ullmann® T ClHMERT — &2 £ 5 70 ) — R, &R
IRE— T 7D ) — FEUARET DIRBARE R L,
%#A@&é&k&ﬁ&Wﬂa:ma%&hnhﬁ&ﬁ
L THREDDFELLEToTWD

%‘#611;0) T = TEIRICEA L, R b
U—2 hRa Y—% [ ie BUERPH ] (2o fig
T4 MRaP—DERMIHTAT) ALERELTE
=¥, Fw hU—2 ble P— [R5 B Sy & 0T
T 5L, Fig. 3 o T X2 lcEkpExRry bv—7
bR —oRa 7778 LTIRALZLEIZEOWMS Y
T 7 EBEHT D77 7 RRHERME L L TERS
A, LipLiar 7 7 7 [AR0ANE R NP IR 39 e (0] 2
B A, BFEOT Y XN % TRBIBGES
XL LI BB oRE A< Z LIENECHD, £2
TRBFGEE R~ b7 — 7 B ORI EEETH LT
[l ) AP 2 b S fwﬁJXA&ﬁftm
BTNAY ALATIHER R LD XY bT—2 bR P
—ZA v b7 —Z A OMA LB TH D LM, Bz
IEWGEME » — B A v ¥ —F y MERE/ — R3RRED
(i EESND LW e RkF 2 TS E LTHZS
I & TR A RIICHIN L TV 5, #ES8, BT 150

,,,,,

(@) INPUT: Pattern graphs (c) Output

::—M::u Asing Siting tRing ‘MHW:::G & Example
— M 09

PO

{b} INPUT: Data graph {Japan model)

Fig. 4 Component Analysis from Physical Network
Copyright(C)2018 IEICE from reference 24



BMEXZEIZHER

F-=%
=

Vol.58 No0.2(2021.12)

Backbone Network

Fig. 5 Video streams in the MEC architecture with the distributed MCUs
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Fig. 8 Network and traffic model for video communication
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