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Efficient Support for Adaptive Bandwidth Scheduling in Video Servers

Wonjun Lee'!

ABSTRACT

Continuous multimedia applications require a guaranteed retricval and transfer rate of streaming data, which conventional file server mech-
anism generally does not provide. In this paper we describe a dynamic negotiated admission control and disk bandwidth scheduling framework
for Continuous Media (CM : e.g., video) servers. The framework consists of two parts. One is a reserve-based admission control mechanism
and the other part is a scheduler for continuous media streams with dynamic resource allocation to achieve higher utilization than non-dynamic
scheduler by effectively sharing available resources among contending streams to improve overall QoS. Using our policy, we could increase the
number of simultaneously running clients that could be supported and could ensure a good response ratio and better resource vtilization under
heavy traffic requirements.

719/E : 28} HI0{(Admission Control), AH! AHE& (Resource Scheduling), QoS(Quality of Service), H|[I2 M (Video Server),
CM(Continuous Media)
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Attributes Descriptions
Si AEY
q Z27) 249 A s
vi ) Aulz" A 5= qr = di
RS APFA BE 2EgdEY AT
- Ui s, where {s;| Frin:i <d; < 1.0}
DS 259 25499 H¥:RS-Us sy,
) where {s;|d;=1.0}
S DSAA d;9] ol 74 &L 2EH j:
Smin = {8j1 V55,81 ped; < di} ‘l
m BRSNS ~Edg9 i
done_ratio 2EH] dsf] AMuad Ao v o 9F
- g A9 v

£Ego] g3 oju] Mujzgl Ao v if &

remaining_ratio A9 2499 Hl(= 1.0 - done_ratio)

2EY oA oju] Nul=® A1 % I:

remaining_rate; (= g1 - )
L PR Y

A5E 2EYE F ol 3%

sum_remaining_ratio .
s 3k ex, where s¢ € DS

MIN_FRACT 2EQ #g7MEs A9le H4 &

=% 4254 o Yad doF 7pest
MIN RESERVE DRA 55§ fA8H: o 428 oo 7153

Hr &
di si9 done_ratio
e si 9| remaining_ratio : (1.0 - d;)
Fonini $i9] MIN_FRACT
Treal Z7]f FoRiz olE7bs @ AYE
Treserve oofoll A7t & AH 4
djokd] o] &7y & A
T free_res {Trotat ~ Tused if Tusea > Tiotwr — Treserve +
0 otherwise

St A elordt wf ol §7Hs ¥ A9l :

Tfree,nanjm {Ttuzal - Treserre - Tused if Tused < Tlotal - Tresen-e )

l QT(t)

0 otherwise
Tattoe YL 8HsH: 2EYENA €39 AYu
- 2EYEAA #30s & Y
aail (= Ttotat = Tused)
T HA AHEEI Y3 A9y 2 &
wed 3'; vi, where s; € RS
s ) e H2EdA oo o Fe2g g
free res eg., where k = kI(Tused Treserve) - k2
(T ) 2EY Ad%g H8 Fejad g
$(Teerer e.g., where k=ksz * {Tused = Treserve) + 1
S/ EF g Felo g vE F
congestBit {1 if Tused > Trotar = Treserve »
0. otherwise
SUt Visk € RS Sl t AIZHEt 3 dkell & A
Ut J¥ F AAY o8
t NS SU)/mel 98 Rol" & vt
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@835 2 RAC (Tresene, event E;)
> Ei={(START, q1), (CLOSE, vi)}
1 switch EVENT of
2 case “START":
3 if (! congested) then
v E4 A aol 7

4 Tattoc = qi
5 Tused = Tused * qi ;
6 else /x EF A x/
7 if (¥ (Tpeeres) > MIN_FRACT) then
b FE YU Fe
8 Tal[oc‘_mln(q’(TfreerEs qi ) /= € ( (0, q:) </
9 Tu.s('d At Tub(’d + Tallo(‘ »
10 else degraded =1 ;
11 else
R 1 Ee RS R S
12 Reject si;

13 case “CLOSE”
> appl_inst_ID ¢Ix}E &3 -

14 if (degraded)

> A vi fE FE vhg
15 Tused = Tus?d vi;
16 switch MODE of
17 case “DRA”

> i + Tait XH’J"* THF otE of Fal Aol dol A A

18 Tmall Tloml Tused ,
19 while (1) do
20 Sma < done_ratio?t 7H§ &8 24 & M9
21 if (@ (Tpee res) > MIN_RESERVE) then
22 Tattoc = MU @ (T free res), remaining_rate min) ;
23 Tused « Tused  Tattoc:
24 end while
2 case "RWR" :
> A v i S ofFelA o] AR
26 Toat - Vi 5
27 sum_remaining_ratio = Zk remaining_ratiox ;
28 for (F&HAY it kol Hisl) do
29 Taitoe = Tavai * (remaining_ratioy /sum_remaining_ratiox) ;
30 Tused Tmcd Talhx ’
31 end for
32 end switch

33 end switch
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3.1 Dynamic Reserve Adaptation (DRA) :
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& g3

Tattoc = MIN(¥ (T free res), remaining_rate min) 3)
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3.2 Reclamation within Returned Reserve(RWR) :
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Tattoc = Tavait * (remaining_ratiox / sum_reraining_ratio) (4)
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1. 98 #gd 2EJEY 23 NS FHIG ket
Ao olf s AUSe] YW 2E F
A > MIN_FRACTION;). 7123l && dugEa
RACY F AAEZL 588 2EYEY F7} 713 9
& Hrhs A vl

2. & A 2% o] &E(total system utilization) : & A 2F o]

24

282 2EHE A YUshiz AYE9Y done_ratios & Fo
=

total_system_utilization = Slez;?Sdone_ratiOk (5)
<

3. & FAtotal quality) : & =AL E A]2d o] 458 @
A BT Q= 2EYS $2 Yo Asd):

total_quality = ( 2 sdone ratio, )/ number_of_current_running_streams
(6)
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EY APHE T
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