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HAIZE AZEO] Jj&

1. A SdAAe g
Company System Name Processors Size (KB) Speed(us) User Language
Advanced Micro Devices| OS Engine Z.8002 8/16 40 - 400 1 None
Hemenway Corp MSP 68000/Z8002 | 8/24 N/A 1 |B.P.Fort |
Hewlett Packard Co. RTE-A A600 30/50 55— 140 6-12 | B.F.P
Industrial Programming | MTOS/68 — KF 68000 -/16 20— 500 16 None
Inc.
Intel Corp. iRMX 86 iAPX86/88, 0.5/13 30 4 B,C, F, P Cob,
iAPX286 PL/M
Motorola Inc. VERSAdos 68000 12/60 200 varies | F, P
System & Software REX- 80 8086/8087, 8088 | 4/- 100- 350 1 C, P, PL/M
Massconp Real-Time UNIX | Dual 68000s 28/64 any C,FP
Hunter & Ready VRTX 780, 8086, 4/ 100 - C, P, PL/M
68000, Z8000
(%) 1. Size(kernel /0 S)
2. B=DBasic, C=C Language, F=Fortran, P=Pascal, Cob=Cobol

vehlE 8424, 28 1 SHAZE AEuE
§-Bolol dhato] MM oz vehlgict

A7 Al 2E FEA] S/W AAlRRE HA TIEd
A5 9ol AR 385w o] Al Abae|
A& 5 gle 715E A|a"Wel E3A|Ak gk A
A7 A" 7% F F8% AFY shhe  inter-
rupt H2]7)%o|c} dubg o2 o2} interrupt AT+
1 F8A4L 13 $AEHE Al Fadinte-
rrupt< ThE interrupt Mol TAIGle] X Ee] 4]
289] Az7bAekR S nkEA|F)EF gt} Interrupt
33} task7h A2 QA2 =7] AgME FAF ta-
ske BE HuE AAg F $AEA7L F2 interr-
upt taskE 7AS-A Drek o]epzrE HelA] deadlocke]
1} endless loop S #FHEE slofgtt} Interrupt 32
A A|zde) gk A7t ek gHEAF]7] $1'E Rkl
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a4 €,
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A7F A= 34 ZEade] olebe A7} &
Aslell A MelEoA E 1 8738 BAysleiol g}
Multi-task *2lel] oJate] Qdojal = Q= A2 7
- A JEEW CPUE AgHoR o8¢ 4
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modified unix

tume. Unix — dedicated real-time
!_sharmg ith Unix system calls
with offloaded .real-time
chores
general purpose with added real-time
operating | interactive executive

system ™| godicated -software-based —Ebo-rd- specilic

board- specific
general purpose CPU- specific

batch

real-time operating
system

a2, AAZE F3AAe I

e Aelch

2% 204 HelFE ulshe] A $RAA T
Hieke Unixg ol43he w, 2AAe) 4417t 7]
e Bl w18 AT 2RAAE ARk
ezt s 4 gk Unix® olgshs e C
Qlofr} Alzd Zzaeel] Folak 4, Calol) v
Aol F33E A, 71E Unix7} o S/W )
A2 AT gleke Hel Ak ez Busel ol

uhgo| da] o) gs: 9ok AAT 7I%S YRk
e 49 EE A7 7)5-8 run-time  library &

Fasle? 7129 FGAA felYq FYHEE FE
Z2339) e 4] Bl shie] AZFe] HEsl §
2 FASR R A|2aRe] Aol thE el
HlE g ¢ ook mRe R, HE ARAZEEFA A
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Agn7p Z Fofo] A|2®) sl o] 4-¥ct
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AN 2YY 2209 FHE § ok ol
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EgHOZ /g 4 sle el Haglch

o] A9] SH-HollA AT FAAAT Aok
A7 7)15E FEE] A3 oJ2irkx) 7] sk
AgH e 71&eid,

1) Task 22|

Task #8]7]%5& scheduling, interrupt task 2,
A7kke| 2 el 7] A AIZkEeR F7]34
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system- speci fic

Foealti __I\ CPU- specific
real-time silicon-based—[sy“em- specific

scheduling® %138} time quantum, Z} taskell WgtC-
PU &9, F7]422 F3=ojziol & taskd] 7HA]%
A 7155E T} oo 7)%g 7Rl BEY
EA4 2 trigger mechanism, scheduling®] ¥ pree-
mptive/non-preemptive¥Alel] 2Js}e] A loAic)
Trigger mechanism®|% scheduling® $1§ A &E W
A7) BAIL 2 A o]+ interrupt TEHWA,  task
TEUA W o] Eo Eyuprlow FE
rupt T-EHANE task 7H9] context switching®] H/W
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ask® Alojshs whilelo), &l o] 7 WS
A3 708 context switching?l T332 task
CPU status, program counter '3 zZtHE register?]
W& 7+ taskel]l @95 TCB(task control block)
o] x7}ste]of ghet,

Scheduling& $13te] of2i7}x] wWjo]® o] &5 1 3}
o} ARglE A A 2"l e A A -
ound-robin®FAle] da] o]&F7 glvy 2Y3E FU}
2] wWAlE age s vepd Helot

time-slicing

Inter-
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priority2 1 [N
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priority | S W
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ask2 [T " 000
task 3 [ | T
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% 3. Priority vs. round-robin scheme
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% 4. Task control block

TCB TCB  TCB

ready | head 4 X5 [
queue )

1

count 3
TCB
vme [ head 7 A
queue count |1
condition head 7 >
queue count 10
25, Task queued] 4

Al A o FAF WAE 719A) S A
Ze]ch

Forward link® 59& Aelel ol= taskE 3hte]
queued] SEFCZA scheduler 2 3tg AgHLE
AT 5 J=E g Ae® 259 1 d4F vehl
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FE] Fslele ARE A E £33 5 o
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F7142.8 75k task®] v 717} 500mSec 3l
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e AR S84 T2 A4 28 Yie)
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EFGPEL 37% 4% 1988F 4 H
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HojA Y, FZ dynamic buffer®} Ff o2l o]
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consumer fask

initialization
receive
perform

jmessage

producer task

function
/]/ perform
send .
function
message

wait for send
response Z_

response

2) 6. 1ask7be) E-A

FesoP 5 Lo 48K AR5 o)
Mg Y3le] tiofRt system calle] A|-E=oi7ic)

H|E71de g WA= nterrupt & sl $13k v
olzeo] shi= oL} 7} Interrut A1ZY= interrup
vector tableol] 7125 ®z]o) 9]3}4] interrupt hand-
lerd FEAF1ch Interrupt handler %4 .5 -
terrupti= E-5 el QlAEH, H2|Alte] g2 A
$ handlerel] oJale] HejgelAt A28 A7) 31 7
1= interrupt taskel 2|3tod Helg L& kot Inter-
rupt taske Y FAEYE 7FR9 schedulerel] &
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HlE7|H o2 Waldelsle ofy taskio] %9 dl
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olo} 2 Arg WhRsly] $isle] AX|7F FdH A=
mutual exclusion 7|58 7}¥o} gheh o]9] 78l wist
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FaFe) taskd] FAFSNE AAH R Foliz vhy
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Atel s A 53& 7k ¢dl2s SCHED-
ULE, SIGNAL, WAIT &3 & %98 & + 3
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E 2. AT Qo dg

SSS-Fortran
Micropower/Pascal
Microprocessor/Pascal
Pascal

Pascal

Pascal

Ada

micro Concurrent Pascal
Modula- 2

Path Pascal

6809 C Language

Supersoft Inc.

Digital Equipment Corp.
Texas Instruments Inc,
Advanced Digital Products
Omegasoft Inc.

Oregon Software
Supersoft Inc.

Enertek Inc.

Villtion Systems
Intelkenasc Inc.

Microware System Corp.

o o} U S B A B
Basic 09 Microware systems Corp. 6809 systems
MacBasic Analog Devices Inc. CP/M
Fortran 5 Data General Corp. A0S, AOQS/VS

CP/M, CP/M-86, MSDOS
RT-11

1i-990, VAX, IBM 370
UCSD p- System

6809 systems

PDP-11, VAX 68000
CP/M

8086/88, Z8000, 68000
UCSD p- System MSDOS
68000~ based system

6809 systems, PDP-11

AR AZEQY J)E

JATA S, o7 AR dolet o) 5ol o]
G AgAEe] T2l $o4e EAshtd
ole} o)ol HE HAst BA) obldink

4. MARZH S/W T3 of

2 Aol A A 71EE g oS F71s1sk
“FAARAR A2 AL (1985. 7~1986. 7)7 A
o) ¢ Az}7} 7Autgk RTEX (real-time executive) &
7tk Afshe, o] & o4t $4 TRIYS 7
Cla=d

RTEX+= A E4AA7E 2857 e AR
Ao7le] AAE 715g AFY 7 AE okl
5o REE 39t

— multi- task ] ]

~task 79 %Al

—ddat A7k Ao

—~mutual exclusion

-H/W, S/W interrupt 2|

—priority based preemption scheduling

719} 2 715 wEAl7]7] $iste] RTEXE &
33k 222 22709) system call Z FEHAC)

272 500mSec 772 HlolebE H 53 FolEd
oe} 2] 1askel mailbox S ol&-3ld HFde= 7%
& & oot} 7|4 AREEl dof= Intel®] PL/M

BRE|L 7% 45 1988%F 4 H

¥ 3. summary of system calls

task control

mailbox control

region contyol

CREATE-TASK |CREATE-MBX CREATE-RECGION
DELETE-TASK |DELETE-MBX DELETE-REGION
GET- PRIORITY |RECEIVE-MESSAGE ENTER-REGION
RESUME-TASK | SEND-MESSAGE EXIT-REGION
SUSPEND-TASK

SLEEP-TASK

CYCLE-TASK

time control interrupt control memory control
GET-TIME CATALOG-INTERRUPT | CREATE-MEMORY
SET-TIME ENTER-INTERRUPT DELETE-MEMORY

EXIT- INTERRUPT
ock
5. e

AAZE Al 2" el Bagh AAZE EdAAe A
A7k elojel] it 71 Q) EAT} o) & gt Tael
2 Ashe Afsiich AAIZE AR Al el
task #el, task 7te] $Al R FAal 758, AL
el AAITE FAAAE 23k W AARE ALY
Hetkel] o]8¥]= <doE FAIZ 7|Esiynt

A, S AT AAR e S4EolEe T 5

A8 PAAES Bobl 35 olFw glon, AR
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sample-program:ddo;
task 1 : procedure public;

obj-ptr =CREATE-MEMORY {4, except) ;

do forever;

call CYCLE-TASK (task-id1, 500,

except) ;

call SEND-MESSAGE (mbx1, obj-ptr, except];

end;
end taskl;
task2 : procedure public;
do forever;
obj-ptr =RECEIVE-MESSAGE (mbx 1, except) ;
end;
end task2;
task-id1 =CREATE-TASK (10, taskl, except);
task-id? =CREATE-TASK (20, task2, except);
mbx 1 =CREATE-MBX (except) ;
end sample-program;
a8 7. ¢4 =2age o
R 2= Bk oo 4]

£3} QAAE T4
£52 OEMMA2E Egstel 34 Zaade 37}

Hakm ok

EAREE Q
she A

18

AzdAe] AutAel 2o ]1 299 ApEst 4
e gloll wal olol] A8 AAIE AlAEle] g

7b 24 gejs]ele} ¢ soialc,

& 1 F2 3
1) K H. Sears, et al, “Software concurrency in real

-time control system: a software nucleus, Soft-

ware-Practice and Experience, VOL. 15, Aug. ,

1985.
2) D. A. Crowl,
[EEE MICRO, Aug., 1985,
3) E. A Parrish, et al, “A scheduler for real-time
7 1EEE Trans.

task control in microcomputer,

IECI, NO. 1, 1978.
4) J. L. Peterson, et al, Operating system concepts,

Addison-Wesley Publishing Company, 1985.

5 M. Schindler, “Real-time languages speak to
control applications, Electronic Design, July,
1983.

) AFAAEAATF R, T AR A AR Y
Ht7)EA, 1986

“A real-time Fortran executive”,



