1 VB UVN == J I3 P

. 238 Computer Measurement & Control

T = MY A |

XEHS 1671 -4598(2020)11 - 0238 - 04

DOI:10. 16526/j. cnki. 11—4762/tp. 2020. 11. 048

HE S LS TP3Y MHRARIRAG A

E T Linux i £ 1% L HE & B A
ho R, 2RF

(R TR YL TR2ER . R 430070)

FE: i ANER RGE W LI N 2L ARG, LU L 2 DA Y e 15 18] 09 5 IR 290 Linux W E & 523
TH:T EDF C(earliest deadline first) B9 DL W B 4% . 73 ST 55 REAE B AL IR NS 1T 58 i EX T2 A8 S, b T
S AT 55 18 EDF 5736 F 2 th B Dhall 00, SCE XS Linux PRS2 AT 55 98 2 50 0k 64T 7 etk s 76 EDF 57k gk al B, S8l
LLF (least laxity first) 8 B2 50 3705 FOAN DLSciE . i i AR AT 95 b T SCU0 480 431 3 LA B ook 2 5t 32 9 1 3 ke Dol /s i 32 5 76 o ) 1
WG s SLIRE W% 07 ¥k B 6 1 Dhall 00 . SO0 THE S B SCUI A R 10 R ST #Y . I 0 74T 55 R 7 #8011 BR 4 58 1 94
BE . MUAR T BT BE R RE

KW : LIES; Linux W ZEAARE; LLF

Improved Multi— core Real —time Task Scheduling Algorithm Based on Linux

Cheng Guoliang, Zhu Yanjun
(School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China)
Abstract: Embedded real — time systems are often implemented as multi— tasking systems to meet deadline constraints on the re-
sponse time of multiple external inputs. The DL scheduler based on the EDF (Earliest Deadline First) scheduling algorithm has been
implemented in the Linux kernel, so that real—time tasks can be completed within the deadline. But for multi— core processors, real
— time tasks will have Dhall effect under the EDF algorithm. In view of the above problems, this paper proposes an improved method
for real—time task scheduling algorithms in the Linux kernel. Based on the EDF algorithm, the LLF (Least Laxity First) scheduling
algorithm is implemented and improved. It reduces the jitter in the scheduling process by reducing the task context switching frequen-
cy and reducing the slack calculation. Experiments show that this method not only avoids the Dhall effect, but also reduces the system

overhead caused by task context switching, and enables tasks to be scheduled within deadlines, and achieves better scheduling per-

formance.
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Algorithm 1.

function

enqueue_laxity_entity_function(new_task) do

leftmost < 1;

link < rb_root_of_new;

while link do

parent < link;

if new_task. laxity <C parent. laxity then

link < parent. letf;

else

link < parent. right;

leftmost < 0;

end if

end while

if leftmost=1 then

rb_left2most < rb_leftmost; rb_leftmost < new_task; elseif par-
ent = rb_leftmost then

rb_left2most < new_task;

end if

enqueue_sched_entity (new_task, parent, link) ;

end function
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Algorithm 2

function pick_next_laxity_entity(K,Q) do

if K. big_load = 1 and Q. big_load = 0 then

if K. runtime > Q. laxity and K. laxity = Q. runtime then

return Q;

end if

end if

return K;

end function
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left_task < rb_leftmost;

if left_task = cur_task then

left_task < rb_left2most;

end if

left_task. laxity < left_task. deadline — left_task. runtime -
cur_time;

INF Algorithm 3, Y4 {F % 047 %€, R dequeue _
sched _ entity M it 45 BAFN RS 5% 24 A fE 55 cur _ task B}, FH3%
B3 rb _ leftmost 5 rb _ left2most 8 FIAE % .

Algorithm 3.

function dequeue_laxity_entity(cur_task) do

if rb_leftmost = cur_task then

rb_leftmost < rb_left2most;

rb_left2most < rb_left2most. next;

else if rb_left2most = cur_task then

rb_left2most < rb_left2most. next;

end if

dequeue_sched_entity (cur_task) ;

end function
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