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Algorithm for Scheduling Multi-Task
WANG Qian, DING Ming-Bo

(School of Computer & Communication, China University of Petroleum, Qingdao 266580, China)

Abstract: When the computer is handling multi-file tasks, it may read and write a file at the same time, resulting in the
failure of the file data to be fully read and written or in the loss of some data. In the Linux kernel, with the single
processor, task allocation and processing is made with the synchronization mechanism. The classic approach is atomic
operations, semaphore mechanisms, mutexes, etc. In the multi-processor systems, the test-and-set primitive operation is
made to solve the problem. In this paper, we design a new task scheduling scheme for multitasl§ing to avoid mutual

exclusion access. We use a Matlab program to realize the algorithm, and the result shows that the algorithm can

effectively realize the multi-file tasks parallel execution.
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function lock(lock) {

while(test_and_set(lock) == 1);
}
function unlock(lock) {
lock = 0;
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struct mes_lock node {
mcs_lock node next;
int is_locked;
}
strcut mes_lock {
mcs_lock node queue;
}
B ALK E — > mse_lock _node, 4 H:A
mces_lock node 75 ZEHATHT: ¢y
1) 1% mes_lock_node I mes_lock BA%1;
2) 11 5 24 AN A3 4 SEAET) node 7ESEES, NI
is_lacked=1, #E AA0- IR, 26445 HoAl node 19T
3) MRS AFIHATENZ mes_lock_node T %,
el 1% mcs_lock_node, 3% E is_locked=0, $AT
mces_lock node i 1F;
4) TN I B AT 55 AT 25 R IR b B 2% 75 Ak 48
PATAES, W2 IR 1, 2, 3 DIk Gk 44T
MCS spinlock £ % ZRF24T- 55 1) R Gt R S AL
U BIPERE, AN SCSRI I 22 AT 2518 B B, T iE etk 1
MCS Spinlock 3K SZHLH].
24 KARGHZESBAEEE
R T B 1 SCARAT S5 AE AL BRI 4 2 4 Slave [F]
BEEAT LS, WP A SO S H R IS . A RGH
Slave ?ﬁhﬁ*ﬁi#ﬁ%ﬁ@ﬁﬁﬁ%% IR, 72
Slave PATHEAN STAFAE 8 1 M, 1251 55 AN Rl L
i Slave i Sy PRUESCHE 04T O BT 1 10 T ALK,
Slave 14T 561% L1k 2 J5 A4 T LAIAT Fofls SCPEAT 55, 137
TR QA 7 1 e B S AT AR o, B A
BA%1], Master #1285 42 B HIAT 55 SCAF N file task queue
BA%1], Slave HL#F7E 1T 5N slave queue PAFI, B A~BAF
AL SEANET /T
struct file task queue {
int file id;
int current_file queue;
}
struct slave _queue {
string slave name;
bool is_idle;
}
XH file id /R 2487 Master 4= i 1) SCHAE 55 I
id 4w, current_file queue 7~ O & AT 7€ A 2

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20174F 55264 591

http://www.c-s-a.org.cn

i H AR SN A

5, slave_name K7~ Slave HL2F I FEHLL (R CHFRA
S01, S02 ...), is_idle K74l Slave 5& 5 ¥ .
TEPNFIE HB ) Slave ) is_idle A False, &/ 1%
Slave HL# A2 2N, BAFI )5 4: 1) slave_queue ]
is_idle #§4 True, "% A, T LLIERZ 70 BT 55
RGBT A BB R, il 3, Rt
Slave FIE S5 P> BABIHEAT 8 SRAT ROCR, tniE] 4.

S01 S02 S03 - Si

Slave_queue

‘ T0001 ‘ T0002 ‘ T0003 ‘ TOj ‘ ’

File task queue

K3 RGEASIE

il [ o]

Si_T0j 0
‘ TOj ‘T0j+1 ‘ ‘ TON ’

K4 BASIATHOR

JHEFREL Slave queue F1 File task_queue 9 1~BA
FIH Sk ABEARE, A2 B — MR IR SO Si_T0j_0, 1X I i &
B TOj(RARAT S 9 5 )E 55 CAB I, [ Si(Slave
HL2% 9% 5 )M 2% is_idle SN False, 1% Slave L2842 %5 A

BAFERS RN E 5 Bk,

1) Slave JF4RI81T 2 Ja#iAE Slave queue PAFIH%S. |

i
Slavel SO01
L N
Slave B Slave2 | S02
&
A
Slave3 — S03

AT
Master

Jin SON #3ic, FBHiZ Slave 4 T2 HIRAS;

2) Master M Slave queue PAFIH 3R %1 SON =514,
File_task queue PAFIH [ file_id(X BLFA M), 4
SON 43t TOOOM SCAF, AE flids id 34 SON_T000M_0
Fr &S G _0 TR U R BEHAT, 1 Rk
Z W IAT), 7E Slave_queue H IR SN brik;

3) SlaverON 34 3C#415 2] SON_T000M_0, 44T
TOOOM A, 43T 582 J5, 4k 4L 4E Slave_queue
I SON 17 4, [FJI File_task_quewe "1 1) file_id /1l
1SR ME, FFRE S SON_TO00M 0 MR, I4: ek ic
Sk SON_TO0OM._ 1,75 i Z 45 DL i 85 S 4 AT 3 A

4) 43RS Slave PUT R R, ARAEEA 1,2,
3 ﬁﬁ%i‘ﬂﬁ, FGE i RO SCARATE 2533047 T EE RN PRAT

R4 BRI A4, Salve HLESAEHE —AMESS 1
R — AN A B AR, HPAT AR E W E e,
AR FR AR

1) M Slave =% IH B\ %1 B ] % 2] 5 A 23 W 1
Slave HL#% Slave N, %F1Z% Slave N Jiifric SON, 4 13
AT 2 IRRES, BB 20 BC ST SS

2) Master HlL25 1@ R 71 Slave PA%1, SRHCEAF1 A
T SON k&, MIM%NIE Slave N 425 A, MIZEAE 551 A
B A A B TR EAAT AT 45 Task M, 4 Slave Al
FLPAT W SR E B SON_TOM_0 b ik,  HL Ml 4
SON Ffiis, JLAY Slave N 4b TR, [T Task M &b T
IR R EEH% Slave N #E47 8.

3) ¥ Task M HF5E2 5, Master B2 3414 45
 SON_TOM 1, iXHH Slave N EL&HIT 56— CHHAE
% Slave N 152 % AR

MBEESo1
X .
S01_T0001 0 p|  SOIEH
MBES02
S02 T0002 0 B S027% N *

HHERS03

AT

4

S03_T0003_0 SO3FIWN |

K s

Slave £ 56 B — N AR S5 KA L2 5, ek A
TSRS, B MMESS BIHATHZE — D 2 B

CAFSuR

VISR RE. RGP AP 21> Slave HLAas 12 ME
55 I, B RG2S AT HIFAT RPIRESE AT

Software Technique- Algorithm X fHHA- 51k 143

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20174F #5264 5591

4. Slave N 'E— 1.Slave N &
PAT TE I PRAE bR

| v
SON_TOM_1 SON
- ,l

\ )
/

\ / Master BHX
YA ] — g
- SON_TOM 0 | AT R

3. Slave N 4T
PATTERRIL

6 Slave H#UTRURK

3 SEERHA;

A CSEIGAE Windows P35, i@ Matlab 4w 235
B P. fE HH2 4 4 Windows 7 64 £ B i, Hird i
— & B {E A Master a8 KA RAT S, BRI =G H
{9 Slave HLESHH Master LA/ B I 55 04T
¥, AT A B Master HL2% [ 12173 Master 27,
Slave HL4 NS 174 Slave L.

A RQIBATIE— NS SR Jerp, XTS5 SCpF
(A B, 25 #RAE 12 AL = SR B AT,

Master HL #7520 57242 100, 500, 1000 4>/ 3044
{E45 (Slave &b 3 SCAF BB [E] N T 1S)RIB %, &4
Slave HL&§ FTHAT AT 55N, 036 1 Fs.

1 Slave $AT /N CAFRCR

{F5/M 4 Slave 1 HUT M Slave 2 #4748k Slave 3 $UATA 4L

100 36 33 31
500 179 165 156
1000 350 329 321

24 Master HLE 4 5724 100, 500, 1000 MK

PFAE 55 (Slave AEBSCAR (I 1)K 108) AT, 45/
Slave J%HCFTHAT I04E 55 NEL AT 2 BT %,

%2 Slave JEHTKCHAE

£ 4% Slave 1 $AT ML Slave 2 $UAT ML Slave 3 #UUT ML

100 35 33 32
500 171 167 162
1000 343 329 328

ZER IR, B RGBT AT Master ;74
(R SCAFAE S5, Slave AT SO IR 2B B AR &6, T AR
FFAE R SCAH b B () I B B4 I PR . [RTI, BRS 3C
A 55 A2 Kb TP IS 8 2 AH X ST, A I 2 A
Slave %5 [d]— AN S HITE L.

144 B4R - 5% Software Technique- Algorithm

ARG 2 AL 55 M H%, £ Windows B Al
BAE RS T MRS LU ) A SE B, AN/ 20N 3L
A SO, DU TR 225 B I 4 52 1 B HLAR A R 3
WO G0 T, A A2 SR S 7 sl T BLIRAT

4 ZEiE

AR ST AR HY B B S B, B TR Ak B
AT 25 FEAT VR A BAAT 11 15 5, Slave HLESTE—AN PR
BRAEZ G, SERIGHEN R — A R el A i B A e
BB . G AR AN AT IR B RS T O 4 1 F
il 5 BT AR BT PEAR 45, 30 SR B T WL 88 0 2
F e P 2, ) T A T R AR A — /AL 38 e b7 B A
T R 5 g ).

Sk

Mellor-Crummey JM, Scott ML. Algorithms for scalable

—_

synchronization on shared-memory multiprocessors. ACM
Trans. on Computer Systems, 1991, 9(1): 21-65. [doi: 10.
1145/103727.103729]

2 fIEEA, JRE. MCS spinlock f) Linux P AZARHL ST, fik
THEMLRLA, 2009, 30(7): 55-59.

3 Peng ZW, Xu XA. The analysis of Linux kernel spinning
lock on SMP. Journal of Jiangxi Institute of Education
(Comprehensive), 2005, 26(3): 23-25, 28,

4 Snaman W, Thiel D. The VAX/VMS distributed lock

manager. Digital Technical Jourﬁ;l, 1987.

Choi S, Choi‘\M,.“'Lee b, et al. Distributed lock manager for

diétributed file system in shared-disk environment. Proc. of

W

the 10th International Conference on Computer and Informa-
tion Technology (CIT). Bradford, UK. 2010. 2706-2713.

6 JEEE, X M. Linux SCEFBAEOR B 70 4 5 S Aok
58, 2009, 22(4): 4344, 51.

7 W, P TRE. SRR LINUX A%, BRFTE, JkBH,

TR, B3 . b T E LT AL, 2007,

WRAIA . Linux #0ERGEAZ BT, LT N RSHEHR B AL,

2000.

9 Zhou C, Liu Y P. Analysis and realization of file lock in

o0

Linux. Computer Development & Applications, 2009, 22(4):
43-44,51.

10 Alistarh D, Attiya H, Gilbert S, et al. Fast randomized test-
and-set and renaming. Proc. of the 24th International Confer-
ence on Distributed Computing Cambridge, MA, USA. 2010.
94-108.

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://dx.doi.org/10.1145/103727.103729
http://www.c-s-a.org.cn

