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A Real-Time Scheduling Algorithm with Delayed-Preemption
Feature for Multimedia Communication

CHEN Xiang LEI Hang
(School of Computer Science and Engineering, Univ. of Electron. Sci. & Tech. of China Chengdu 610054)

Abstract With the rapid deployment of multimedia applications, the need for real-time scheduling in
embedded system continues to increase. However, the strict preemptive nature of traditional scheduling algorithms
such as Rate-Monotonic (RM) and Earliest-Deadline-First (EDF) leads to inefficiencies specially in application to
schedule protocol processing at high speeds or multimedia encode/decode computation. This paper presents a
modified RM scheme called RM with Delayed Preemption (DP-RM). The analysis shows that our scheme solves
some scheduling efficiency problems.

Key words delayed-preemption; multimedia-communication; preemptive policy; real-time scheduling;
TCP/IP

(Rate Monotonic RM)

(Earliest
.. > Deadline First EDF)

(1)

) (Periodic)
(Aperiodic)

2005 — 02 — 02
(1979 -)



247

CPU
(1

QNX VxWorks LynxOS

2 DP-RM

(Real-Time Period Task RTPT)® RTPT
RTPT
RTPT (Deadline)
RTPT
RTPT
RTPT

RM

RTPT

DP-RM
RTPT
RTPT
RTPT
( ) (PDU) (
)
RTPT
RTPT RTPT
RTPT
CPU RTPT
RTPT
RTPT
RM
(Delayed Preemption) RM DP-RM
DP-RM
Q) RTPT
DP-RM
DP-RM
CPU
(2) DP-RM RTPT
RTPT
(Priority Inversion)®!
Pentium
BSD TCP/IP
770 (280 )
PDU
PDU
PDU
PDU
PDU
PDU
RTPT

[2,5]



248 36
(8]
DP-RM 0s
(@) PDU (
) ) CPU
DP-RM Bi/Ti
DP-RM B; i T i
1
(Delayed Preemption)
( RTPT
)
C T
CIT
U [6]
RM EDF RM
EDF Deadline CPU
(6] 509!
CPU Mechanism
Deadline Blocking
Policy Blocking
0
1 CPU
RM EDF
n(2¥"-1) 1.0
N/A Pseudopolynomial test CPU
1/n
r?f:x(B.}'?'.) 1-max(Bi/T;) 1 6
1 RM EDF (RTPT) 40
50 60 70 80 90ms
7 ( )
RTPT 0.54 ms
>  (0.54/i)x16=0.84
( i=40,50,--,90
Deadline )CPU PC386 BSD
EDF 100% CPU TCP/IP 1000 Hz
RM n(2""-1) 1
n 69% RM la
40 50 60 70 80 90ms
RM 90 ms
EDF [4]
RM EDF CPU



249

DP-RM

1 CPU

PC386/BSD&TCP/IP
1 ms

op1
=p2
op3
op4
=ps5
9pg
=p7
opg
upg
8p10
op11
gp11

aP1
ap2
ap3
ap4
|p5
apP6
ap7
op8
mp9
apP10
oP11
oP11

( ) DP-RM

[1] SAKSENA M, WANG Y. Scalable real-time system design
using preemption thresholds[C]// In: Jeffay K, ed. Proc. of
the 21st IEEE Real-Time Systems Symp. Los Alamitos:
IEEE Computer Society Press, 2000: 25-34.

[2] GOPALAKRISHNAN R, PARULKAR G M. Real-time
upcalls: a mechanism to provide real-time processing
guarantees[C]// Tech. Rep. WUCS-95-06. St.Louis:
Washington University, 1995: 88-102.

[3] SHA, L, RAJKUMAR, R, LEHOCZKY J P. Priority
inheritance  protocols: an approach to real-time
synchronization[J]. IEEE Transactions on Computers, 1990,
39(9): 34-48.

[4] CHEN J B, YASUHIRO E, KEE C. The measured
performance of personal computer operating systems[C]/
15" ACM SOSP. Colorado, United States: Copper Mountain,
1995, 169-173.

[5] GOPALAKRISHNAN R, PARULKAR G M. A real-time
upcall facility for protocol processing with QoS
guarantees[C]// (Poster) 15" ACM SOSP, Colorado. United
States: Copper Mountain, 1995: 112-130.

[6] LIU C L, LAYLAND J W. Scheduling algorithms for
multiprogramming in a hard-real_time environment[J].
JACM, 1973, 20(1): 12-20.

[7] KRISHNA C M, KANG G S. Real-time systems[M]. New
York: McGraw-Hill Companies, Inc, 1997.

[8] KATCHER D, STROSNIDER A H. Engineering and
analysis of fixed priority schedulers[J]. IEEE Transactions
on Software Engineering, 1993, 19(9): 920-934.



