Resource Allocation and Transmission Control Scheme using Window-Based
Dynamic Bandwidth Smoothing Method
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ABSTRACT

Recently, many of rescarches on stream transmission for satisfying each of different real-time transmission condition of the
multimedia data that demands various service quality through high-speed networks have been studied actively. In this paper, we
design a scheme that discriminately reserves the network resources for the transmission of each multimedia application and propose
a bandwidth allocation scheme for improving the utilization ratio of free resources. And we also propose a pipelining scheme for
providing flexible real-time transmission. The proposed schemes can be used to support a real-time transmission by applying
feedback transmission control method based on receiving buffer for guaranteeing the synchronization conditions requested by the
multimedia data. Moreover, we propose a transmission control scheme that can take the amount of network resources down to the
minimum amount within the range of permissible error-range under the guarantee with no quality degradation simultaneously when
the bottleneck is caused by the network congestion. Finally, we propose a dynamic bandwidth smoothing scheme that can smooth
the maximum bandwidth to the demand of each video steam for giving continuous transmission to the delay sensitive video steam
between senders and receivers.
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Table. 1 Transmission control algorithm based on
receiver

/i flowout(i) : the amount of available bandwidth on
J/ link connecting i node

/i flowin(i) : the amount of available bandwidth from
Ji sending node to i node

J flowachievable(i) : the maximum amount of

/i bandwidth without data loss on I node

Jf R : a feasible rate for realtime transmission

JI ¢ : the specific value of real-time application

when a receiver request a session
identify ail the bottleneck nodes
compute the size of buffer required at cach bottleneck
e
if botileneck node on transmitting path then
determines the bandwidth of flowachievable(i)
buffering node is computed the size of the
portion as(4)
generate a retrieval plan
allocate reguired resources and start the delivery for a
scssion is established
if R is a feasible rate then
continue to delivery the rate
otherwise
step | : relaxing within delay bound
step 2 : request to change a frame size send
threshold level and (¥ to sender
end session

234 A9 7]ute] X dI9E P@sl 7y
7129 ¥4y FA Aol 7L vEYAY
FEA distd 18 E A ¥E Bk ofYet o
B gFo2 <ldld virje] ~Ef6] Yeld 4 9l
EY YA o G i T mefshx
ot dFod A% EdY YA wEo]

=

e
)

BOoeoh 0 oo Y off 2R A X2 rlr 2 U

L
illo §

fo
-H
gt
o m o
S

Fe B0l e ggEe
b 2EYeR Ase A%
Westy] miel Ae IS
g BAE A Ak o)
7] A B =RelqE ¢
Hiel RS2 REo2H

NS s dudew
A 2o 2

2
12
o =

ot
A

2 T i
_QL

o

ol
o
o g o o 2
£ gy o
oft flo
55y
2

fo 1o

1K

2 o =

E o2
re it 2 ole

H
o
N
£ ox

dlo
e |o
o
ﬂ?
>
tio
ol
gk
ro tot
L)

$ &

&
ZL
{o
feu
=
L
o
My ©
2
ofr
oft
o

N 5

current

A71M st BBHEY AR AL g0l awe 9

9 FAv)olxm

o
£

AL
FE T (3
€33 L ! |
B | ' | !
L BUNE] : 3 ; R nl . 1|
I AT YT S S S R
reg | ] | —
} t T i
S S S O G
) } - ! —
a7 4 HHEE HEst 2y
Fig. 4 Bandwidth smoothing process
FE3d #@7 AEEE ASTIHinterval) T Lol
Agstd FAZ2L A7 T Hie dEEg
AT AESL EAY 5 St olyd wyo g o
olHE A%E o 454 oM Jegd =g v
A7 A mE gAY dYE g Font H 4=
o] slth mge BY & ¥ EFL Q73 F
Az deide zAEA Utk 28 22 oidE
2 dEYAZ AHYd ¢ g Aotk

29 45 @ AES WA ofg] vtle] §RE 2
Faele dEel WAEL £ RHL AT

el fel 44 BAL ASHES Stk

& ATE AR A5 AL dA9F 27FL2 BE
3t 71 B3 Vel siM B dd4e 7
AA FH3E F ok @A AESA dFd IA
DAL g QEFTAA A HERHA0E A
¥ &7] 9

1
(averaging algorithm)& 2] -& 3t}

= s duad
WA B O AN T WS AL e 2ol

AW
N current (6)

Ayr=

947



g FH RSN =FA] A9d AS5E

AN, N e BALAN A AR A5E 9
sat. webd thg 9Ede] dE A fgEe o
=% 2o

S ackel
BWmin = _A%’M (7)

A7\H, BW,, & Az dTo|D 5,,,E HAe
EREREL S

ety ¥ =TT 4
Il o A B2 E o

120l 27¢ HA o
g3 A% 2A2L 2

Aot ¥3 e Aol w2t AT HAHe A
§ Zogel oS BRE AR AE2AZE AU
T RES AN AA AR A5 HE, $A5 29
58, A% Y9 34 /Hse %%42i ZH e
B3} 228 4AHD AdNel B AP 380
e F e Q=T 7)o B3 sgolr) ¢u
ZES ¥ 29 2
E2 UTS Jlw Byt ¥nalE
Table. 2 Window-based smoothing algoritrm-
/f s : Transmission speed at server
/I W : Dynamic window size .
/i Bs : Smoothmg region size of client buffer
e : limit of hing regionof
chem buffer
/( § : Increment of transmission speed at server
W w;
REPEAT
status = read_feedback
switch(status) {
case INITIAL:
W = initial_input_value;
ifs > 8") s = 5';
break;
case CONGESTION:
W = W2,
s=s5+s*§
break;
case SLOW-START:
W=W+A
break,
case STEADY:
if(W < W' * (Bs + ©)fBs)
W = W + W*(6/Bs);
break;
UNTIL
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Fig. 5 The results of the appropriate bandwidth
detection using the proposed transmission control
scheme
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