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A Real-Time Disk Prefetch Scheme for Continuous Media Playback

Sung Chae Lim'

ABSTRACT

To play back CM (Continuous Media) in online mode, the multimedia system is required to have a real-time disk scheduling scheme that
can efficiently fulfill the strict temporal constraints of serviced CM streams to prevent hiccups. In general, such disk scheduling is performed
based on the concept of periodic prefetching since a CM stream has a rather long playback time. In this paper, we also propose a periodic
prefetching scheme that runs by using real-time disk channels, called on-time delivery charmels. Since the channels are generated from
the bulk-SCAN algorithm and they can be allocated in a very flexible manner based on the EDF (earliest-deadline-first) algorithm, the
proposed scheme provides a better performance in terms of I/O throughput and the average response time, as well as hiccup-free

playback of concurrent CM streams. To show that the proposed scheme outperforms other methods, we give some simulation results.
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function Calc_Max_OTDC(current_time, deadline)
Time = deadline - current_time; /* available time %/
Choose the largest integer k satisfying the inequality below :
Ex(Sg/R)+(kt1)xseek_time( [ Ny /(k+1)1)* Time;
Return & ;
end.
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function Determine_CAP(B;, MAX_PI)
For (p=2 to MAX_PI ) Do
free_otdc <~ p X Noge X (1-Rused) ;
Choose the least integer np such that
ns < free_otdc and (np x Bag)p = Bi;
EndFor
Solve integer p so that (np X Bow/p ~ B:) has the smallest value ;
Rysed — Rused + np/(p x Noldc) y
Return (p, np) as the CAP for this stream ;
end.
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n; Butdc

3 Si.otdcE @)L S.deadline = dol L S.otdc=mol'd,
Si9) ZalaA mpRAI7EE Teoli o7k &sijor &
OTDC = m¥& Yeldth OTDCE &% ¥ ~2E
qelMe 238 FUE otded) & AAAZT o]F w4
o Wil T.E ZRA AN R 3= 2EYY AS
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initialization : Spew < Spy < WQ < null ;
Rres < 00, Serial < 1, and Clock (0 ;
(1) While [WQ # null] Do
(2) Get stream S; from WQ. Let its playback rate be B;;
(3) I [Bowe X Notde X (1-Rused) = Bi] Then
) (pi,ni) « Determin_CAP(B;, MAX_PI); /* CAP #/
) Set S (deadline, otdc) to (p:+ Serial, n; ) and put it into

Shew ;
(6) Else put Si back to WQ and go to (8); /* insufficient disk
bandwidth */
(7) EndWhile

1

(®) Calculate B, such that R, = Nowe *>S{n/p), where S; € Spy ;

9) Np < Rp * N ; /* the minimum number of OTDCs for Spey */

(10) Allocate Ny OTDCs to the streams in Spg based on the EDF
policy, and derease otdc of them appropriately ;

(11) Max_OTDC « Calc_Max_OTDC(Clock, (Serial +1)x T) ;

(12) Remaining < Max_OTDC - N, ;

(13) Allocate Remaining OTDCs to the streams in Spaw according to
the EDF policy, and decrease otdc of them appropriately ;

(14) Based on OTDC allocation in (10) and (13), we create a disk-
scheduling plan. Then do a bulk-SCAN.

(15) Advance the bulk-SCAN serial number, ie., Serial++;

(16) For each S; € Snew such that Sjotdc=0 /+ Initial prefetch is
completed. */

(17)  Reset S;j(deadline, otdc) to (Serial + p;, nj), and move it to

Spiay 5
(18) For each S; € Spw such that Sj.deadline = Serial /* end of the
current period */
19) If [playback of S; is finished] Then remove S; from Spmy
and update Rused ;
(20)  Else set Sf{deadline, otdc) to (Serial + pj, nj) ;
(21) If [Clock < (Serial-1)xT1] Then wait until time (Serial - 1)xT ;
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R deolg Af4E 2.46MB/sec
Ny AA Add & 1962
seek = el A7 3244044, if d <383
time(d) (msec) 8.0+0.008d, otherwise
Cs s §% 1.3 GBytes
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