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NETWORK ENVISIONING SYSTEM

Hiroshi Kurokawa, Hiroyuki Nakano, Noboru Babaguchi and Yoshikazu Tezuka
Faculty of Engineering, Osaka University
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- In network models, the changes of the flow behavior are caused by events such as the
changes of capacity, flow amount, and so on. Our system, named NEVIS, c¢an envision the
flow behavior with qualitative and quantitative method. We introduce the time scale into
the reasoning process for recognizing the network state transition. Plans for improving
the network environment can be also generated with the domain knowledge.

In this paper, we describe the functtons of NEVIS and the application example for a
simple network model.
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(a) Network Data Input
Network=(ABCDEF)
A=((Source 0) (B 0.4 100 100 0 10) (C 0.6 150 150 0 10))
B=((Source 0 A 0) (C0.2202005) (D 0.8 120 120 0 20))
C=((A 0B 0) (E 1.0 150 150 0 10))
D=((BOE0)(F1.01201200 10))
E=((C0) (D 0.220200 10) (F0.8 150 150 0 10))

=((D 0 E 0) (Sink 0))

(b) Beginning Environment Input
;' Source Flow Amount : (A 100B 10) "

(c) Network Environment before Reasoning v,
A=((Source 100) (B 0.4 100 60 40 10) (C 0.6 150 90 60 10))
B=((Source 10 A 40) (C 0.2 20 10 10 5) (D 0.8 120 80 40 20))
C=((A 60 B 10) (E 1.0 15080 70 10))

D=((B 40 E 14) (F 1.0 120 66 54 10))
E=((C 70) (D 0.2 20 6 14 10) (F 0.8 150 94 56 10))
=((D 54 E 56) (Sink 110))

FaL LT, RS 12

(d) Event Input

r Branching Ratio Change at B : (C 0.4 D 0.6) "

(e) History Agenda

(B C 0(10 100 +10) K3)
(B D 0 (40 80 0—10) K1)
(CE 5(70 80 0 +10) K2)
(ED15(1460+2)K2)
(EF 15 (56 94 0 +8) K2)
(D F 20 (54 66 0-10) K1)
(D F 25 (4476 0 +2) K2)
(F Sink 25 (110 +8))

(F Sink 30 (118 —10))

(F Sink 35 (108 +2))

(f) Network Environment after Reasoning

A=((Source 100) (B 0.4 100 60 40 10) (C 0.6 150 90 60 10))
B=((Source 10 A 40) (C 0.4 200 20 5) (D 0.6 120 90 30 20))

C=((A 60 B 20) (E 1.0 150 70 80 10))
D=((B 30 E 16) (F 1.0 120 74 46 10))
E=((C 80) (D 0.2 204 16 10) (F 0.8 150 86 64 10))

F=((D 46 E 64) (Sink 110))

Fig.6 IPR Process for Fig.5

Source

Sourcc

Fig.5 Network Model Example

“Server DF 7"

Question

L

Retrieve

O

Behavior Explanation Generation

(D F 20 (54 66 0-10) K1)
(D F 25 (4476 0 +2) K2)

"There is decrease (—10) at the time (20), but it’s still SLS."
. "There is increase (+2) at the time (25), but it’s still SLS."

Fig.7 BEG Process for Fig.5

(a) Improvement Server Input :
[ BC,ED

(b) Path Sclection
Common upper node : A, B

Path check : ABDF---(occupancy 0.4 time 40)
ACEF---(occupancy 0.53 time 30)
BDF-----(occupancy 0.38 time 30) ;Select

(c) Improvement Request
Occupancy of BC : Decrease 0.2

il Decrease flow to BC :4
Increase flow 1o BDF :4

(d) Network Environment after Reasoning

A=((Source 100) (B 0.4 100 60 40 10) (C 0.6 150 90 60 10))
B=((Source 10 A 40) (C 0.32 20 4 16 5) (D 0.68 120 86 34 20))
C=((A 60 B 16) (E 1.0 150 74 76 10))

D=((B 34 E 15.2) (F 1.0 120 70.8 49.2 10))

E=((C 76) (D 0.2 20 4.8 15.2 10) (F 0.8 150 89.2 60.8 10))
F=((D 49.2 E 60.8) (Sink 110))

Fig.8 EIR Process for Fig.5
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