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Abstract

In this paper we design a real-time storage server(RTSS) for remote multimedia
playback applications and present an effective scheduling method for its high
performance. RTSS performs the real-time retrieval of multimedia files for the
remote clients over high speed network as well as non real-time insert, delete,
update operations. The design goal is to maximize the number of clients which
can be serviced simultaneously. RT'SS must, however, maintain the continuity of
each medium. To satisfy both the design goal and the constraint, we propose a

new scheduling scheme, called round scheduling, to effectively retrieve multimedia



disk blocks. The round scheduling is shown to minimize disk idle time. We
also present SCAN-like disk arm scheduling that optimizes seek time to access
multimedia blocks. Disk architecture for our server adopts a disk array, where

data blocks are striped across all the disks.
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procedure Round_Scheduling( n, {7, Says s Dty ts 1 {Q1, Qay -+ o5 Qi})

lay»
begin
Tiay = minci<n(Thia,);
for 7 :=1ton do [ ki, Si 27 F
Lo o= Lplay.
Ty
Si = 0;
endfor
for j:=1tol do [* startoround; %713 */
tmp = 1;
for each 7 in ); do
start_round; := tmp;
tmp = 1tmp + 1;
endfor
endfor
for 1 := 1 ton do
if ( start_round; = 0 ) then
start_round; := 1;
endfor
round = 1;
while ( all requests have been serviced ) do /* main loop */
for 1 := 1 ton do
if ( round = start_round; ) then /* A H] 2 A2+ */
Sii= 5+ 1;
schedule ¢;
endif
if ( round > start_round; ) then
if (S; < k; ) then J* o olgl 1=/
Sii= 5+ 1;
schedule ¢;
/% round™ B2 A ro T e WE T o] B S 7
endif
Si=98 — kg [* Aol g axm) */
endif
endfor

Send scheduled list to Disk Arm Scheduler:;
round := round + 1;
endwhile
end
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procedure Disk_Arm_Scheduler()
begin
arm_status := OUTMOST;
Move disk arm outmost;
while ( True ) do
Get { By, By, -+, B,} from Round Scheduler;
{B}, By, ---, B} :== RR-SCAN({ By, By, -+, B,}, arm_status);
for each B! in {B{, B}, ---, B/}
Read block B
endfor
[F v e EE flE UAA G S 27k AAH
if ( arm_status = OUTMOST )
Move disk arm inmost;
arm_status = INMOST;
else [ arm_status = INMOST */
Move disk arm outmost;
arm_status = OUTMOST;
endif
endwhile
end

TH T Yaa d A EY S TE

% TE Tseek max ]T;]_ [q_‘:q_/\i 0}1:[1@1:7}]-@-%1 /‘gi_ﬂoﬂ _CA?S‘H/\JE

Z seek + n X % Z Tseek_max + n X % (7)

o] m =, RR-SCAN S # = o] T}, .
A Y3 RR-SCANO] 2]3ko] 21(3) A(8) % A4 I m 4(8) S 552
Mzg Aol S8 % gA 27 Vet

Toockmaw + 1 x% < mx TR or 3Q such that % ko<1 (8)

s
A(3)7 A(R)ZAEH L AAZHA T RR-SCANO| 93 45 G4 S AR oz
B8 = glom 9 8 L AHE Rtk A7) NAM, Toek_mer = 25msec, s = 60KB,
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min
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