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A Study on Instruction Method for Mutual Exclusion

Using Simulation Based on Graphic

Lee Young—SukT - Nam Young—Ho* '
ABSTRACT

Concurrent processes come into conflict with each other when they are competing for the use of the
same resources. In the case of competing processes three control problems must be faced: mutual exclusion,
deadlock, and starvation. The concurrency is a subject rather difficult to understand. In addition, because
concurrent programs included in most of OS texts are described by pseudocode and are not being able to
execute directly, almost learners are difficult to understand behaviour of concurrent programs. The purpose
of this study is to propose instruction method for mutual exclusion using SDL and MSC base on graphic.
In order to verify the effectiveness of the proposed materials, we compare with materials based on
pseudocode. The results indicated that the proposed materials is more effective than materials based on

pseudocode in teaching-learning for mutual exclusion mechanisms.

Keyword : Concurrency, Mutual exclusion, SDL, MSC
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¢ =7 2(No interfere): YAIG o] ofd 3ol A AFF ddojoltie]l. SDLS =zegjg %3 (SDL/
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AAG G HAsH T T ZZAAE ZA (communication), & $|(behavior), dl¢|¥ (data) L
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I3 3. MSC o
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& ~ZE9O WA AW o
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&3 Ve s A
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Flle it Wew Generate Tools Help

EEER R A= E
no Clsdtat

Analysis Model

Used Files

— S0 System Structure
— TTCH Test Specification

Cther Documents

Telelogic Version 3,1, Copyright {c) 1997 Telelogic AB, 4

a2l 4. SDL Organizer
27 49k ol o] AlxHA
A7), Text A7,
EHolHTS o]&

= SDL=E HAHE A|2d"S MSC®E AlE
dlojdsty] gk AlEdlelg o AREA SIE H o]
zolth, AlEdlolH Uliz SDL 23 Aye] vk
gt AR E Oy oR 39T F A=EF o 7}
| Ae] A ES AlE g

SDL Suiteg ©|-&3sto] AlE#oldstes A=
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Ao Abso® a9 58 AlEdEelH Ul Aso= =2 A2 PO B ES T
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o]-&3st] AlEH oS Fa T - K
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P TR - e AR #/ ; e AARR #/ ;
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L S EA—
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+ mwelAe AR adste b PR aom o maagsl giv]siobst et o) s
Feje] MSCE 44ste] AATn o EedsE QA9 B & A Wi
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ae 7H%6¥ix} 6}% Al=dle] 28

E3 F e ZEA2E FAH] glon, B5
S F e AE(Co, CHE sl AH&A T 9
o843 228, 7t T2Ass 2244 Z(RO,
R1, R2, R3, BetPOonP)E %3 A& 18]a o}
2 Z2A 29 Fal%

System DekkerFirstAttemi@DL Overview

Block DekkerFirstAttemptllk

[

BetPOnP1

A 4
h 4

rOCEsSS_

FxE %Y Fejo AF T
= tholof 1)
I R A RE

A28

AdEE Tl AHEARRYH =502, =50
FE ARGAR AlESe] dgHa itk olHF
AEEe ARE LT 5 9l & ARl =
e YEd & glow, AREATE Eixﬂio &)
s L 5 =S 57 fd dAE Ao

o CAProjectiDelderAlgorithms\FirstAtterpt
iutual Exclusion Dekder Algorithm
DekkerFirstAttempt rer DekkerFirstAtternpt.ssy
DekkerFirstAtternptBlk rey  DekkerFirstAttemptBlk sbk
Process_0 ree  Process O.spr
Process_1 re  Process_1.spr
o I E
Open C#ProjectiDekkerAlgarithms WFirstitternptiDekkerFirstatempt, sdt dane /

12 8 AE =2 FHEE AAH”H 7=

19 994 BeginP0, BeginPl, StopP0, StopPl
T ©A Abe] HAS FA A R EnteredCS,
ExitedCS A& 52 Apxde] Ajevl ofbel AR
S AN ZRA 2] AR ARE HdEe
BeginP0, BeginP1& Z 22 PO, P19 A<
N #A 7)1 A5 o]m| StopP0, StopPlL & A2
PO, Ple] A& Aoty B3
EnteredCS(SELF)= ZZA 2 z4lo] Q) A & o

TEAI=

12

Agatgas AL AgANA Fusts A
AoM, ExitedCS(SELF): Z2Al2 A4lo] 97
Gol A wAUgTHE AHAS AgAl A el

N

9@ Aot}

System DekkerF irstAttempt 1(1)

SIGNAL
BeginP0, BeginP1, StopP0, StopP1, StopedP0, StopedP1, EnteredCS(PId), ExitedCS(P| dﬁ

Co

DekkerFirstAttemptBlk ct

BeginP0, BeginP1, StopedP0, StopedP1,
StopP0, StopP1 EnteredCs, ExitedCS

a7 9. M wia AlE - AlA" choloj 1

o

10& Azge FHSE 2R TRE

1 =
A3 HERH Aot} DekkerFirstAttemptBlk &
22 PO, Pl ¥ Mo ZEA~E ¥dteiy, 72t =
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ZA2ES a9 113 29 12¢] 719 7 =2
A2~ tholotrghe] t-&gkrh T1¥ 100 A ZE A
22 PO, P12 77 BetPOnPl AZ4ZE %3
chgTurn0, chgTurnl A& & o] &3le] T W

turne] WA & A5 wsksig

Block DekkerFirstAttemptBlk 1(1)

_________

[SIGNAL
/* Bet PONP1 */
chgTurn0(Integer), chgTurn1(Integer);

Process_0

R2

[S(opedpsll EnteredC’

[BengO‘ StopPO] chgTurm]

o BetPOnP ExitedC

[chgTumO]

[Begmm StopP1 Process_1

StopedP1, EnteredCS,
ExitedCS

O 10 A #HM AlE - 25 cfoloja
322 =Z=ZAM=A cfoloja
SDL Aol A ZaAlAe A2 A Aol
A FAsE ol T W AAloln. AL
= Alzdo] HsljoF & 9IS ey, e
el AMHls A = ZRAA AAE 27
T v 29 11 19 69 oAtaE=oA Z 2

Al PO w3 AatE AFEds SDL Z2A
2 Aot amzel EAdFA TS W
turn gk Z700] 002 AAFH, o] Tz
22 PO7F WA AdAGSe] AT 5 AeS 9H
=

a9 119 ZRAz P09 #9E ddsd o
=¥ #Zth PO= 9% A& (StopPO, BeginPO,
chgTurn)E 5 37 243171 S Ready AHH
oA 7ltkelar vk WY BeginPO A&7} ALg
AR WAASTHE ) turn gho]l 09AE AALeH
th olwf turn #ke] Oelgtd, POE AAIG Aol %
Aok, ARgAbl Al AAG G Y srtE AR
S B X3 (EnteredCS) vlE IAIG S wAL
AAl ARgAPN A BRI

BA T

WA a1 AES
(ExitedCS).

I 98 turn S 12 WHAST HWAE turn

Process Process_0

,,,,,,,,,,,,

StopP0 BeginP0 chgTum1
StopedP0 @ tum = tn
True
False )
EmeredcséELFBengo ( Ready )

| L

‘ExitedCS(S>F) ( Ready )

DCL
tum, tn Integer = 0;
[

StopP1 BeginP1

cngTumu@
StopedP1 tum =1n
TRUE
FALSE |
(3ELA

EnteredCS iBeginP1 ( Ready )

| L

ExitedCS(S F)( Ready )

[

¢

h'd

N

turn =0

chgTum (tuip)

O 12, Z2MA P Clolo{ O

T 2 RS " 129 ZEAA Pl BH
(chgTurnO(turn)) gk 3=, oA AAG e Hde
TH & Sty Bk #=H] AdEY A ZE2 M2 Plo]
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55 MSCE o] &3t AlEdolds Sd Assit)
I\/ISC SimulatorTrace
; 71 process Process_0 process Process_1
[ i env_0 Process 0_1_1| [Process_1_1_2|
BeginP0
Simulation trace
S Smintor 2,101 Entereadls
[Prozees 2]
[Pmcess_ﬂ ‘lhgTumD
BeginP1 [‘ ]
EnteredGs
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[Proseszat]
BeginPO [ 0]
\
Enteredgs
[Proéﬁgggw
[Prccesﬁj ‘lhgTumD
BeginP1
EnteredGS
[Pregeesztd]
[Prosezza]

a7 13 A Ha siZdet - =1 1 AS

ol

331 e7=x=Hd 19 4

LTFEA 1S 3y Z2AA ] dsuAz)
HAgEojof fhrki= ot

R

- 17

% 132 SDLE ®As A HA sZdte] A
SHiAl 231 15 FFseAE HAFsh] 98 2
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A ﬁﬂé UrE}Lﬂ Aolth, 1 130 st A
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é

Lo turn HE S 12 4
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=

L&O
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& process Process_0
,,,,,,,,,,,, [ewo ] [Process 0_1_1]
BeginP0

process Process_1

Process_1_1_2|

Simulaton lrce
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85T Simualor 2101 Entereadis

Process 0j1
ExitedCs.

o=,

[Pmcesﬁj 1]
haTumd

1
StopPo 1\)\

StopedA0

BeginP1

EnteredGS

[Prucess 1f1
Exttedds.

Pracess_1f1
ngTum1

.
BeginP1 ’T u]

BeginP1

E

BeginP1

E

BeginP1

E

BeginP1

Wy Fd FANAM dAGGe] obd 3telA
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