21

(Call Admission Control )

Ki2, KI3, KI3

K/6

(Chen, et.

.,1996)

CAC

A B, c, D



2.1

(Maglaris, et al, 199)

22
21
20
WAN
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(Roberto, et a, 19%)

(Available Bit Rate - ABR)

(Roberto, et. a, 19%)

22.1

< RM cell > <RMee#t> <-
Cl=o0rCl Cl=0orCl=
N

Resource Management cell)

(CI field - Congestion Indication)

<RMcell >

0=0 OFCl=1

(Chen, et. al, 1996)

(RM cell -



(VPI - Virtual Path Indentification) 1
(VCI - Virtual Channel Indentification)

T
222
(ACR - Allowed Cell Rate) (default value)
“1"
1 100%ACR, 50%ACR,
25%ACR, 12%ACR, 6%ACR 0%ACR
0%ACR
IIOII
1 0%ACR, 6%ACR,
2%ACR, 25%ACR, 509%ACR 1009%ACR
100%ACR
!
D)
- 1
moT — dthe =
Q) 0

Tr

2.3
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222
(1, 1)
:
t
{
Q)
2Y)
RO - Ty s Dy 2
0 ) 22
=2 =L Q(t- Tr)- The<O 22

=1 ifQ(t- Tr)- Th>0

gy W1 4200) A[r(LTOLLOROT 4x] g

(22) AN~ =) Q(/- Tr- Tf)- Th<0 (241
CTr-Tf)- Th>0 (242
= =0 (25

T =Tr+Tf 2.6



(24.), (25), (26)

=2+d"p- Q(t-T)-Th< 0 27
0, -2 t(D@)#C])+C. € 28)
27) , (28)
0-T)- Th=(t- T)2+(f- D(D(0 +¢,)+C2- Th<0 (29)
(X]. T)- T t-T
(Error)
Error =(t-T)2+(t- T)(D(t)+C])+C2-Th (2.10)
242), (25, (26)
(Error)

Error =  ~op~ + (1- T)(D(t)+C,)+C2Th (211)
2.3 (Recursive Least Square)

2.2

(Hu, et. al, 199%)



Hu

(Pandit, et al, 1983)

XK ( X )
o<k 24
X(k)
9(1),! (/) (@
24
'l
() 1
X(k)
(2.12)
X {k)hg {irx{k-1)
e(k) (2.13)
e(k) = X (k) - X{k)
g() e(k)

Walker  (Makhoul, 1975) " L

(2.12)

(2.13)

Hu

Yule-
Akaike



13

(Makhoul,  1975) QA (Final
prediction error) (214)
Ql=E{X{k)-i"g{iyX{l-1)) - (1)
X X L
X{t+#7) ( 71
) X

X{t+0 » X (t+i) | €{12,3,.} (215
X(t+1)= Xlzlg(O*X(t +\-1)
X(t+2) =f,g(1)*X(t+2-1)

X(t+3)="tg(1)*X(t +3-1)

X{t+T)=jrg{iy X{t+T-I) (2.16)
24
24.1
(On - Off source)
(Schwartz, 199%)
K T
Kexr
pika) LK o1

p =
_|



P(T) = (AT)e~

P(T)
(Hagan, et. a, 19%)
- A
(Shuang ,19%)

(Burden, et. a, 1993)

14

K=1

218

P(T)

019

25



Stait

receive Input paiameters

remain goenarate:

<= O ?

ume

On-perncd On-period or Ot peiicc
Off-penod ?
use parameters for use patameters for
On-penod Off-period

|

h 4

Generate

Uniform randorm numbe: P(T)

Newton: Raphson algonthm
finding T

celi generated according to bit tate I

T‘ -
remain ume reduced

-

send pararnerens

back 1o main prograrm

End

2.5
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chr(i)
;
randl (Initial random seed)
rand1l
[0,100]
cer(z) (219)
chrd) =1 ; =°
chr(i)=0 ; remit,mu\nd(/\] }.ﬁc(l)) * 0 (219)
remix,y) Xy
round (x) X round(ce) = 105
Re()) co i<t +Toa(m) 1 e{1,23,.)
Re(i) =0 o <(/ + Toff(m)) (22
To(m)  Toff(m)

(220)
randn = Am* TaU(ni) * e A*T(Y) | Tm(m))
randn = Aof * Ta3(m) *e Xe 1<(") ( Toff(m)) (22
randn [01]
Kn Xff T/ Tak(m)

(219 (22)

26
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T ‘ A e o
Du__‘__a‘?'i’.ﬂim,gh__‘_,ﬁs T (DaTia et
W 200 304U W bW W 8w

26
14
(On period) 25 Mbps ( 35 Mbps) 21

(Mbps)

70

60
50+
40+
sopr i =l T L e e
20+

10

x 10

2.1 14

24.2

(Continuous-State Autoregressive Markov Model)



(Maglaris, et. al, 1988) [

{)=aA(n-1+b }¥) (222)
2o ) (bipixel)
a 08781
01108
tufn) 0572
28

¢

send parameoters

back to main program

2.8



vbr(i)

/
rand? (Initial random seed)
rand2 [0,100]
vbr{") - 22)
B ‘roundiju RUf) remit:
vbr() =0 remit%dnbfifd/Kv{iﬁ *0 223
round(x) x  round(oz) = 10
Az)
(224)
Avz) =g*(@*Ag-\) +b* Uj(g)) (2.24)

ig- )* TR <t<ig* T2) | q€{1,23,)

g,a,b, T frame

g
?

uj(q) 0572
1 (Maglaris, et. al, 1988)

223), (224

26
25 Mbps ( 65 Mbps ) 29



. b
ARSI AL IR n $
IMENaa (Mbps)

100

20

90 }

80

30}

I TSN [N, EARIEE

20
I

0L

0 1 L L 4 Ut
0 0.5 1 1.5 2 2.5

x 10*
29 26
24.3

2 (2-state Markov Modulated Poisson Process -MMPP)
210

(Sang, et. al, 19%)

(Packet arrival rate)
(Transition rate)

r *

(Active state)
2.5 Mbps
- (Idle state)
|WlAl kbps



MBfliffincH) fun } & |
< ninitim-nrintdj ] 2

I 50-150
I 125

(Hu, et a, 199%)
(Interarrival time of packets) ! 2 (229)
(Sang, et. &, 199)
F(T) = ge-tr+ (\-q)e Y 2.2

™ =

2:/ +/ +Hp+/2+8

A2+ A u?2
fo (TR A)( 10 i2) V-2

=M, - X2+ R-12)2+41,22 (220
1,220 A (2.26)
1,29 £ (2.25)
241

211



2.5 Mbps (

C

Stast
oiall
receve Inpul parameters
from main program

interarnval ume

Generate
Urarorm randem number P(T)

Newton- Raphson algorithm
finding T

‘

quantity of cells generated in uniform
distribution.

211

55 Mbps)

cell generated
according to bit rate

%

o

femain ume

and cells
reduced

!

send parameters
back to main program

212

22
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(Mbps)

200
180+ T
160 T
140+t 1
-~ '1 [
120} i
100} 1
80+
60+ )
40+ )
I []1‘ '
0 s » 5
0 05 1 15 z
x 10°
1
o | nmfssieom
| ORI | (B85 t
—— i v —
wiasridanTmnunor
— Bl N
maTam  CAR— .
o b= 30 0 O LD
wasiden TR AT TS Tivatroan
| ondy TS T AT
o LE | ot
uwmwm‘ﬂ/nu\\mmuan \—.nmh:’;mm ! ]
Orx r— O—
twnaineanmpumas  — o
fdenTmRnuaietioTd . s, !
yageimansewmin |
| dweue i [(nmhdem | .
| femnmdsdoys | _age P

. -
LonRUauNnY

213

(R_CBR)
(R_VBR)
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(RABR) 3 Mbps, 65 Mbps 55 Mbps

(Dt CBR),
(Dt VBR),
(Dt ABR), (L CBR),
(L VBR),
(L_ABR), (Qsw)
(Qav) ()
(set point value)
10
10 100
3000
() 240



Does ABR(n) generate
acell?

n>number of ABR source?

put one cell into ABR buffer

Cl(now-delay)=1 2 increase cne step

of AER bit rate

decrease one step
of AER bit rate

Does ABR buffer
contain any cell 2

put one cell'cut of ABR butffer
and set cell released out
at time (now+delay)=1

Ce—————— 1 e

Does CBR(n) generate
acell ?

n>number of CBR source?

put cne cell into
ATM switch buffer

2.14




n>numnber of VBR source?

any cell released out
from ABR buffer at
tme (now-delay) ?

I

put one cell into ATM switch
buffer .

v

-
| -

Does ATM switch
release a cell out 7

put one cell éut of ATM
switch buffer

.

( <@
<

Does VBR(n) generate
acell?

put one cell into

ATM switch buffer

v

feedback Cl cell back to conwoller
(due o algorithm)

A
add one cycle time to the cumulative time

Is the cumulative time > simulation

2.15

(

2.14)
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26

g

QJwad)

—_——
MHV :
=S
—_ .
=
= |

|
m 1
|

\

2000 000

2000 4000 6000 8000 10000 1200 i

-
—_——

88 B8R BRI RVBR 2 °

(Qsw)

2.16

(Cp) 15

(s8p1) ABD

Dp (

217



2.18

CcD g
Cc\v Cc\u

Dp( )

280603

200608

28

Cco
co

2.19




Dt (MUQELIRN)

2.20

1.00E02

80003

. 600E03 A

400E03

200e03

000E+00

221

U E)Ceeu

29



30

2.16 22
Dt L
Dp '
216 Qsw
Dp Dt L
09
(Hu, et. al, 199) 222

0.001
0.0008
0.0006 - —+ - BECN L_ABR (Hu .t. a,
» 1995)
0.0004
—{—BECN L_ABR (simulation)
0.0002 -
0 ®-% RLSL_ABR  (Hu, et. al. 1995)
Dp(#1281981) -X - RLSL_ABR  (simulation)
2.22
( 09)
222

21 22



Dp (

10

14

16

18

20

22

24

26

28

5 8 8 ¥

21

Hu, et. al, 1995

0

0

0
4.14E-05
6.03E-05
6.10E-05
1.81E-04
2.22E-04
2.94E-04
3.81E-04
4.54E-04
5.64E-04
6.29E-04
7.09E-04
8.20E-04

9.53E-04

0
451E-05
6.58E-05
5.74E-05
1.93E-04
241E-04
2.64E-04
3.53E-04
4.44E-04
6.18E-04
6.69E-04
6.31E-04
8.78E-04

8.54E-04

(MSE )

0

-3.70E-06

-5.50E-06

3.60E-06

-1.20E-05

-1.90E-05

3.00E-05

2.80E-05

1.00E-05

-5.40E-05

-4.00E-05

7.80E-05

-5.80E-05

9.90E-05

2.093e-4

5.165%

0

0

-8.937%

-9.121%

5.902%

-6.630%

-8.559%

10.204%

7.349%

2.203%

-9.574%

-6.359%

11.001%

-7.073%

10.388%

3l



Dp (

co o B

12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

2.2

Hu, et. al, 1995
0

O O o o o o

0
2.04E-05
2.08E-05
4.00E-05
4.17E-05
4.89E-05
6.00E-05
71.07E-05
1.13E-04
1.56E-04
2.11E-04
2.78E-04
3.70E-04

o O O O o o o o

1.87E-05
2.24E-05
4.30E-05
4.25E-05
5.18E-05
5.98E-05
8.11E-05
1.27E-04
1.75E-04
1.86E-04
3.11E-04
4.18E-04

(MSE)

O O O O O o o o

1.70E-06
-1.60E-06
-3.00E-06
-8.00E-07
-2.90E-06
2.00E-07
-1.04E-05
-1.40E-05
-1.90E-05
2.50E-05
-3.30E-05
-4.80E-05
2.826e-9
5.387%

O O O O o o o

0
8.333%
-1.692%
-1.500%
-1.918%
-5.930%
0.333%

-14.767%
-12.389%
-12.179%

11.848%

-11.871%
-12.973%

32



(Hu, et. al,1995)

21

2.2
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