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A Study on the Development of Marine Engine Safety System
Using Multi-tasking Method in Real Time

D.H. Hwang. K.S.Rhyu

Abstract

A purpose of this paper is the development of a marine engine safety system
in real time.

In a general real time system using sequential programming method. it is
very difficult to realize object operating systems in real time when their
scales are large. Therefore multi-tasking environment which contains basijc
functions of multi-tasking should be constructed in order to easily realize
the real time system. In this paper. the function of marine engine safety
system is constructed with several tasks which are classified into specific
domain characteristics. And multi-tasking is executed by means of time-slice
and event-driven multi-tasking method.

The marine engine safety system developed in this paper has two merits.

- Since the switching time between tasks is short. the system can

execute all the tasks with small time relatively.

- Since the tasks are classified into specific domain characteristics.
modification can be easily executed.

C RS Y Aol d & ety HAFay
Elga s e v ﬁvﬂ‘é‘s—}‘b} Pus

EE}



308 WRBIHRIE RS K OO 1T #

LA Z

zo] Agso] $W ulo|ARTRAMAEZ ol&F AAzE Aol ¥ A
ArEEL QA Aade] Z40] 2= FSES £xpdeg 4Ys vrte XY
HhAo]  iREolgith ey AubAelst o] iAA ARl Wi
AP o] WoisiAE AR APPAwo = AT Aol Al Fyol
voks] ojdA Fh olgt B AAHIAE UGl Ao wek o=
HAzg 2ase = FAULSe HaAdut AYs Fr Jsel e
g2ola 9= o] nigAsi olEd L AN W23 R0
dob " meEla AAz geEEHaz @A e tAdde $8HA3E 54
el BEste] A4 g AneR AAwe] pFo|l RFHEEZ U5 FU W
A7} golste] B o] HeluA Ak

INIXSF 2o SAAAolAE Etg&etolA (Time-slice) 7[R o83 WE
A3 g0l FEEo] AHEHIT glaon, PCO A% MS-WINDOWSS} ZHe HEelefj23
Nxg s eAMA el TueA olRoiAn ok T AAHA FHE
gEsted =2 M@ ulojzzzaAdE FAs Ax AL A2y e
Ao oME=g R (Bvent-driven) HAg o]&d AA HeEHAI A 2H o]
AT YoM ol HEHAZ ANaARE olgstd AN A2Re
Aubatrlole Azl U wol 285, =% W J9g tFSE 3] A4
QurstE 715 AT Yold APETsl sege 3y e viRE
mo] AAFTGE wEES AL Aok webd dEelel Hokm P49
gaolate HHM, WAGAo] welde ojHEE=IR WA EHASTHlL
e 2% WEHAIRAY TR0 a7He ex ek

ol AT Te WiAoTEE B =FiM: WeHAZ s5E /M Add
bR AE] o] W] =atmA Feh Mupld AAA
BEsy] o 2% 24ge uiaste] en AvE, A e X 2%
=g 2y A28 Ve gaim oW 80887 T AMF vlo|AR T2 A
ol g3y YolM I 7159 BT & 43 HsME GEHH2I
A7 5&HM XAH] spge] g7HEL F Autld FHA2FAA 7]k
oeolu MAZtY] YYH e JRAA 5 BAaTHols FHE o83t
2xxs7 welnee w{E, fFAANAHe] 54 ¥ SHAYPe] wE
sREe oWETIE WAL olfstd AIHA FozH =Z=2IF A¥e
golatA B SAo} AT BAZE o AL A E sHsEA A

2]

rlo
54
(R
tlo
2N
>,

-

X, L

tlo mt Mo

olr



S gE LA A Y ol Aol ) A2 el bk ol 409

2. AAZE AAFAAM e EE HE AT

Helg Az e wHeted ol ehdgatel Aol ofF WAt oMk e
o5t Hp2jo] gt Ryl gulel o] oF WelElAe B2k (PUE AHaehe
A7be AAF A7k 70He] the] (Time-slice) 2 sty 2 Azbo]l Fapedh mf with
I R = N e B EMOEH 7+ efaZol hEt FHYE AP HeR &
o9t = elolurheE vl ol Azhe ZAshol dAAzbel Fabshd thE

ol

hrmzo] Aol o]RolA 1 o;zo | 2Felshe Eﬂ"i—‘:‘:— ) 7] PEHOﬂ Eoj7hA
ok o] FHME @ 1—‘?01H =t g7t gulets M Eser 2AEH ] Y
of mep Fxd Az 1 Ho] o]Fo] AA HER WEE %J&?fP EH’\iQJ S|
fog o3 Ax Aswle] suAstR JAZE Ak o7A d

°l ‘EP_EIH g4 04 Hele Az SUEHA @4 ofHES] HM %Mam

2]

o7 olMEL wAstA HW g HARE FEAINA Bk olMET} b g st
ik Hi\_“i A&7 Aed WAA FA7] Fold i eaze wivivt
Aol TEo] AdHAT: TED HAZE AYS AYY o FHFAVE HEA
o Hosto] AtgFoaH Aejo] 2aE 7| Hole e HaIzol HEo] ofF
ol A=A A Brk o] WAL elelsTols WA E @] BUeT HAZT %
o] o17] mBo] AT HBAZLE Y ¢ AAT R o[WE] ol At B A
S0 Ago] o] o] B SMEe] Ao AAFYe FHo| ks Bt
A Bk
Task switching
o Task i .Taxk é i | Tas% 3 i fagk 4
Tine-slice method Event-driven method
Fig.2.1 Real time multi-tasking system using time-slice and

event-driven method

mebA] Fig 2. 1049k Zrol BfAZ 1o} Bja= 2¢f Zo] F71HQ Aol Ee



310 BB KB R B 178

T HEIE SdgTols Yoo o TFHUSE ST AT 301 Az 49
dol SHY oJIES BYY otk WU Ae) W P ozt ojWE
€ Byl s FEARS T g TeFoeN Haze Buaed FUALS

29 2R AY&T E FAAY & Atk

ol oA dgE A7t WelggaAz BHE 73317 913 JjlResm: Z} A
3 Aol Bl BAaToA ALgstE Aol st Be] € AT WA A %
=4 7150l o olyd ssEg T337] Y% JBEasrgs gaz Hol&
(Task Table), TCB(Task Control Block), RCB(Resource Control Block), wjglufa
(Mail Box) 59 4o a3, 53] Aado] &g A8 o 22 E
°of AAete wiRale] 3718 Hrstets Aol mpo T a3t}

3. AUl FAN2ARY 74 @ A

AR PN 22 Mute] ARE FA, BEss] o AAFAE Ao
FAHED} P2 g JaZeolols} Y A A Y= TR EE HRE
7IAAY SHEY oY st=st atsElo] Yk o] SbEA AR Fig.3. 13} Z&
TEE WA AN AARE FHRE 24 39 soln LA 9} Zro]
AAo] A2¥t FANCZHE PRE et} Aefo] wle} R 29, A}

o X rfr

=
e W E29 e U39 29 53 £%eH o,

5 Remote Control :

System
e | _Alara Output |
: i Alarm Output
Unit ; Safety ki
; System
\E_} Unit

Control E R i

Room ; Main BEngine

Unit i




HARE HEE 2 A opge |83 2dubal 7l QP2 utel vl A 311

e RIS R PN - T - P I IF 8088 Tlolzm=megqE cpra sk,
RAM. ROMz} ZHe- wme] o] gjofn 1Y 294 delole dlolez 7193 £ 9
i EEPROME At&3ly 9ok - ololl dlolele] Wy oz St 8255, olelyE
= Belskes 8259, A A EbolwQl 82533} 9513, Ae] o sUE 9% 8251 A=
AZME T2 78 = LZESOR T Eo] slnst FHLAS] gl

4o AN FANAY 25 smEgoie 22

=

UEpellzl e Agle) J)s e wrz gy AT dEe Aol spsat Al g o)

THE AHANE G ko) A ame) ¢ g,

ftjo

- HAEH Ana g
- SEOlE 2 A A] A
- B4 Ajnaag

AT Epolr] A B A 4w

|

of 47k A8 A A ¥ o) ﬂ%ﬂ%ﬁﬂﬂi@ﬂ~?ﬁ%tﬁﬂqu

(1) =hele 28 A u g
HEE 2 Y A B A Ao Aol SEAAE detolE ghg ohdstd mas)
71 S1sh -0x80000 - Ox87fff o] ~e] ERpROM A& olgsty ey o oo
& C dofollA] o] g3}7] 9faax= AUol=d28 43 Fxsts waol st
HHEz A= Ak Hojes) 2ejyon A= ol=dlael Aguo] gy
APl el & Weo) glon. =4 AT A He e olssls] e
THOR Hofsle] 1 Hxy 4 gre ol #4520 wotet sy Moo
SR Habste] £ ge st .
e EeElolmels «0x8000008 X Fxshe He deyn gy ofef o}
@ol  far pointerz % o]slod Fx3}

£

12 &

char far #a;

a = (char far %) 0x80000000L:

segméﬁi of%set



312 EERE R KEME wOCE BT

2) WMEH HBRALH

o] AxEe ofdlE st=g F3l Solew MM RPM HolHES dBHeR
2Aste] wlmel Aol AMAs| Fi EEPROMO A= o e metulg gkt vl
o A ANAHe] AP AZE 53 EAMN T= Ar"ezd 1 FEL 8255F
3 9&9 doh

o] m oHEFl=E B8 Solee @AES A T, £89% e, " A o
3 do]E|Solx RPM e A/D AHEE %aﬂ Qoo A <4096°Atolo] HolEE WY
o] d¥drh

3) B4 AMBAAY

o] Arde e S$UEe] B £33= AAE) o2 82533} 82519 &ZE
ool FEVME olgste] TP FAE 92 SUES 1F £ZEs]eV}
20| QA gobd AFEL AN A AP 3} FEolER
B x=xo mzadoE F71etA ST

AR ¢HAAo] BN & FoUEE zAAAE, HAFER, STEAA GE

SUEOA HEE = rﬂw’e}’—‘lﬂ Aels Gehe gEZA dolEwe] ItA ®
A o] gl ulEy] $4& ol&3t4 Ag s ch

(4) YA= etole] HEALH
o] ABAARE A A" FFEAE golsty] o3 Ao 82533} 82599
AmEo] RAWE o]ty FHIANUL 1 srjole] T4 Fig 4. 13 &tk

Data bus 1123
d
8259 rsz;—A——{‘_;;53
8088 . INTR Timer/
counter
CPU | INTA

Address bus deTJ-—-
LS123 ‘—%;@J

Fig. 4. 1 Hardware block diagram of watch dog timer sub-system

AAAAELE (PU @ FHLATE FHoFRFE BIIH 98 LS123°& ©l
a3t 9AST Etolirs e AT el Fig. 4 10014 18123°¢] 9 YPAE=



AL 2 A P o83 AIUERIZ] QHHAI 2] kel ik o K

(UM v}e = DATA WRITE® 2Zof H&Fo] 9r 10W Jgdohais o] 2o A
LheE IO o=l g 0xS8 - OxSF ) oll HEEoe] 9o & Az = 9%
TSI XEE AeE T 9k
LSI23efl A 9' el whd o] Bojrlmg o™ e L. 10Hdde Bt o
OJOF %2 of ‘L'2 slo} <hHs Aelzl Ak whuba 8253004 wbgsle =)Mol
S9¢] JAEHE HEZeo] H&sto] uf Fojvlch ClEHES whaga
U2 5 of & xS = As TEslo] ([(SB 2152 ‘ENABLE

HYE ARz L’rTOI ?’86}%‘11‘4

— Y | ‘N :
- _init_rtm Initialization
2 T 0 session
N\ ‘
_ritm_entry
- B | S fe
“lnitialize 170

modules

g
. R S

Task working

session

Interrupt service

i _rtm_topen session

i LA . [ S JUTEE S . N ¥

Task 1 Task 2 j Task 1 : Task 4 - " Watch dog timer

Fig. 4.1 Overall flowchart of a program to operating the safety system

2713 RolE A" Bed 4d9d ¥ FH2A4ES SHE Yo g
2713k A7) Qe ARk
53 Haz FERAME MAZHISH wetoy 2875 daZdolr)s



314 WHEBET ORI KB @R B 17
52 4 7HAY AT TR AP F Lz HAAE sl Egola B4
olMEC=T R Yo wal WelglAy HEE 4tk o] W Bia3 13 1= HH
1% AAZE FrHo2 dYTEe V)5S AL JLER EHgeThols B4
2 o]gdte] TEHEE YT HAT 337 4= A 1o} 29 27Ut S O
T 125 A= tjaZo], ¢F ¥ o] 75, vy AF T Ve
+3stn g oHEC IR Y g o]f3te] FEHALF IYTh

AE|PE A RoMs Hxo JEHYE Aioitilé 28g g% F u AdHHY
EA nitt TEEEE ste] AAHe FAFEH ARE FAste AAED Eroln
Ned £R3=F ok
B =R AAZYA At sHsdt HeEHAZ JHE ol&F g
ANaHe] T3 g3 =3h

|

r°r

5. 4

Ax Axde] FEe o8 we WHHaZ B TR wn, Hueld
FHAAEe] F8755E BP0l me ahe] slazz ol Zgsilch
oeF Aad FEHle e e FHol Utk

~dae AW =zawd 3PUs vel gAYde slso] me Bazne
AgsE s e Aadel st
- Ase] 27F 9 A golshe] Al2e BAWS] et 3ol Holuh

T3 Welgaz BF T3 doldE Aol syl we edgstola
WAz} oMEEEE PAe Egetgon o s FEeD Hadel 2uUsw
ARALE FUeA B ALHY 458 AL ¢ A

379 ATRAATE G Te e 5 4 A

- FEAHA FEATY FFo] s7ATh
- 2AEYA FHY SS9 WAl Wadth
- datulg dlolg Fxo] W&t g 7€



AATE e 22 2)e] 7Y S ol gek Aikelz A 2w el gk ol 31

U

Sl
o

(1] 2", o157, «dds QA7 LA 7o AT YR ek A,
1994. 11.

2] AAY. o] F3h ALd. AA. “Heyxe grge 7} AHel 7y
R3] A Vol. 12. No. 5. 1994 6.

Bl #dF. ¥ AT A" st=sjo] of7]E A, g B 3} 3t =]
Vol. 11, No. 1. 19932

[4] A=, AFA gLl 93 G423 2y g2 =33
2 Aol v PHapehe] =52, Vol. 20. No. 8. 1993 8.

[5] +&¢ AFH “AAR eAdxAe] Ay ¥4 v 73, - T B 8E] = ,
Vol. 17, No. 1, 1990. I.

[6] ol SHAREW Mowhil. 1992,

] David M. Auslander. Cheng H. Tham, Rea/-time Software for Control

Prentice hall, 1990,

(8] «“B086.R-F 2o = ~ -2 BB series. ™ project 1. PRootstrap No. 1-6,
CQitibamt. 1992,

[9] John Uffenbeck. THE 8086/8088 FAMILY. Prentice-hall International inc..
1987.

[10] =55, AF3]. 8086/8088 vjo] 2B afafs) 7 =i~z R

[kl
fu
[d
=
o2

2 3.
1991.
(1] KB 2. 7ER) 4. Peter Petrov. FHEEV 71 S L TG T
1 -zoit, 1991

[12] NORCONTROL Automation AS. /nstruction Manual for Safety system unit.
Grafisk Design, 1993,

[13] F9&. shFA. FBIEIRER. AR Rt 1993

[14] =& 5. 3086 #]of§ vlojg 7} ¢ lofoff o)+ Aof= 2 Tehe] ROMS) 7w
71%kA, 1993,



€/Collection |




