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A Design and Implementation of DOS-Based Multitasking
Kernel of the Real-Time Operating Systems for Robot Controller

& 5,07 &
(Ho Jang and Ki-Dong Lee)

Abstract : In order to implement the real-time operating systems for robot controller, this paper proposes a
systematic method for implementing the real-time kernel under the DOS environment. So far, we designed the
robot control software and its own operating system simultaneously. Though robot operating systems have simple
structure, it allows the developer to have a surplus time and effort to implement complete robot systems. In
addition to this, in most cases of this type, operating systems does not support multitasking function, thus, low
level hardware interrupts are used for real-time execution. Subsequently, some kinds of real-time tasks are hard
to implement under this environment. Nowadays, the operating systems for robot controller requires multitasking
functions, intertask communication and task synchronization mechanism, and rigorous real-time responsiveness.
Thus, we propose an effective and low costs real-time systems for robot controller satisfying the various
real-time characteristics. The proposed real-time systems are verified through real implementation.

Keywords : real-time operating systems, real-time Kkernel, scheduling, intertask communication, synchronization,
context switching, robot control software
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Table 1. Commercial products of real-time operating systems.

Company Product
Accelerated Technology, Inc. | Nucleus RTX, Nucleus PLUS
A.T.Barrett and Associates RTXC, RTXC/MP
Byte-BOS Integrated Systems| Byte-BOS
Eyring PDOS, VMEPROM
Integrated Systems pSOS+
JMI Software Consultants C EXECUTIVE
Kadak AMX Multitasking Exec.
Lynx LynxOS
Micro Digital SMX
Microware Systems 08S-9, 0S-9000
Microtech VRTX
RTMX-UniFLEX UniFLEX
Spectron Microsystems SPOX
U.S.Software Multi Task! C Exec.
Wind River Systems VxWorks
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SetBkgndTask() &0 28] Z2ed, AL g =7
Zgd M= AvA 2ol NotifvEvent() 5ol <&k A7

Real-Time Application Program
main( ) \ DOS
{
task1{..}; R
sk2{ ) R(ﬂ Time Kernel Library
task¥{ ..} ; Scheduling \\ :
y ) Timer :
schedule{task1, priority1, e
sample_time1...) ; Function\ Context Switching
schedule{task2, priority2, Call Memory
sample_time2...) ;
] schedule{task3, priority3, : Managgmﬁnt
1 sample_time3...) ; K :
| start(); :
¢« | /
L LINK
Executable Real-Time Control System Code )
S ]

y Target Hwa‘@Ware o }

2y 7 PEE AARE Asde] P

Fig. 7. Structure of presented real-time systems.
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Fig. 8 Tasks for robot control.

main( )
{ prologue( ) ; /x Al Z27138 +/
Se-eiad Ao H AAEY A A/
SetCntrlTask_S("CLK" clock,(void*)NULL,
PCTRL,CLK_TSAMP,SMALL_STACK) ;
SetCntrlTask_S("DIAGNOSIS” diag,(void*)NULL,
PCTRL,DIAG_TSAMP SMALL_STACK) ;
SetCntrlTask_S("PUT_COM”,put_com,{(void*)NULL,
PCTRL+1,PUT_COM_TSAMP,SMALL_STACK) ;
SetCntrlTask_S("SERVO” servo,(void*)NULL,
PCTRL+2,SERVO_TSAMP,SMALL_STACK) ;
SetCntrlTask_S("GET_COM” get_com,(void*)NULL,
PCTRL+3,GET_COM_TSAMP,SMALL_STACK) ;
SetCntrlTask_S("F_KINEMAT” forward_kine,
(void*)&d_fgl PCTRL+4,
FORWARD_TSAMP,SMALL_STACK),
SetCntrlTask_S("I_KINEMAT" inverse_kine,
(void*)&d_fg2 PCTRL+4,
INVERSE_TSAMP,SMALL_STACK) ;
SetCntrlTask_S("MONITOR” monitor,(void*)NTULL,
PCTRL+5MONIT_TSAMP,SMALL_STACK) ;
SetBkgndTask_S("FILER” filer,(void#*)stdout,
PSLICE+10,SMALL_STACK) ;
escape = SetEventTask_S("ESCAPE" escape_handler,
(void »)NULL,PCTRL+99,SMALL_STACK) ;
Intset(INT_KB, kbsig) ;
start( ) ; /¥ =AEEY 7 +/
return(-1) ; }

¥ 9 F 229 FJAE,
Fig. 9. Main program.
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Table 3. Functions for task synchronization and

scheduling(1).
grAe s}a}u] g
name : Bj2=3 o] &
i cEl A Ay s
TASK *NewTask(name, func, une EHE € L
. T i
argpl; tasktype, pno)nty, argp © OFFHE Tx
stacksize, quantum LolE

char *name;

taskt . A3 Q
void (+func)(), *argp; asktype : B2 B

int tasktype, priority; priority U

long quantum; stacksize : EH:':E_L ~e)o]
. . das o=

unsigned stacksize; Sele] o]

guantum @ ¥ A7+

void ExitTask(void) by =2

int NewSem(n) D %7) Mutxo} A

int n; (Zé ey, 18D

void Psem(n)

int n;

void Vsem(n)

int n;

void Psemaphore(id)
int id;

void Vsemaphore(id)
int id;

n: Avi¥o] A3

n: AutEol M

d: Arlxe] Ws

d: AvtEo] W3

e okeo] A9l
Age g
A1 2] A5
size : MA|A] B9
"ol E 1}2] 9
27
shho] o Al A]
tele ¥H
mh : AR A5
size : A& HolE 9
HO Bt 9
A7)
8] oAz
doje X<9H

. . oAl A
int NewMessage(void)

int PostMessage(mh, size, datum)
int mh, size;

void *datum; .
datum :

int AcceptMessage(mbh,size,datum)
int mh, size;

void *datum;
datum

g =
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A3 8h=(2).

Table 4. Functions for task synchronization and

scheduling(2).

FsAL

sl g)

void RrbDispatch(sliceq, timer)
TQUELUE =sliceq:
int timer.

% ¥az 7
3l Bl

sliceq @ Al ¥
timer : AF&F

void RrbStart(rrbq, rrbtimer)
TQUEUE *rrbq:
int rrbtimer;

rrbq ¢ 2SR ER Baa

rrbtimer : @& 2Rl
AAEYL 93
thol o

void StlDispatch(stlg, urgentq,

stltimer)
TQUEUE =*stlg, *urgentq:
int stltimer,

stlg : STF 23 #

urgentq : &3tA AMulx
gofol 3hiz 7]
B ig o] F

stitimer : STF fbﬂ] =98
913t Eloln

void StlStart(stlg, urgentg,

stltimer)
TQUEUE =stlq, *urgentq:
int stltimer;

stlg : STF e}x:= 57

urgentq @ ®3HAl Ay
dholol &= o 7]
B aAse

stitimer : STF =AY &

93 Eholm

void StlWait(stlq)
TQUEUE #stlq:

stlg : STF Ef2=:=1 §F

int NewEvent(void)

B s
19 -

void PendEvent(id, task)
int id;
TASK *task;

CAMA e HE
task PAEY Haa XU

AbA o] HE
void NotifyEvent(id, action) ]', dae
int id action: action : notifyONE,
nt id, ; .
! notifyALL
void Dispatch(void) e

DolHE pzE
void TimeDispatch(arg) g ohae

d *arg: 7tel 7=

vor g EAH(H5H)
void Execute(void) s
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