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Real-time Data Acquisition System Based on QNX
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Abstract: The poloidal field power supply control system of the nuclear fusion device— EAST requires high real-time performance., so
we designed this real-time data acquisition system based on QNX. Compared with normal software—trigger data acquisition mode, the E 7
real-time data acquisition mode descrihed in this paper reduces system spending observably. The practice shows that the real-time Pty

data acquisition system based on QNX has high efficiency and reliability.
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"EAST (Experimental Advanced Super-~conducting
Tokamak)#f-F TOKMAK ¥ B " EREFZ LAEABET
B, ROGHEBEHREREEFIRFETREZ
—,ENEE RN AR R N, U RS
AT ALE TR 015 IR AR, Rt
ERTREMAERFE, HEpi: aTREERE
Fio 1 ZERESIFRAA, & 58 BUBEERE , R
B, T, TR S EAHMES, ST R EER N
100k ) PCI 1713 AD REF , ¥ MM B REB LR
BB RGEAESR  FIFO 263955 X I BUR S B i Bt
/5] [ B A FIFO K/V2ISRBEER 242 20 280, RAEW
RS B R BR T AR A A BAERE A XE
B 5 A CPU RBHARE [B] R 1R AR RS,
A 32 BEBIRSERRAATE 400 BFP, B T HEsket
FESMFER . A3CHI B QNX SERtHRE RGIBHLIN &
FERGna ,  T EYlE e BT RSRE M L
BIEREE R, KIEEMRMT CPU & A A, 4 H
T LRSS R

DHERERBEWFM

EAST R FHHEHT, BEFASRERETE
B THHLH PCI 1713 AD RE WK,

TEIILERE N IPC-810A, RN FIMN®E
& AL PR M Pentium Il 1.0 G,256MB #J DDR H#F,

RE:MtE

EREBRITUBASLE(1998)1303 ST A" (FWME)

PCI 1713 AD REF R EBHEATM=R, 1 M
16 B2 SR AT, 10T U J 32 BAeaat |

1480 AP RREEAER Y 100K/e; AD 550K R

BER 12 3; BRI ATERE N £10v, £5v,£2.5v,+1.25v, |
+0.625v, Al AR L ; I 4R 2 H 0.5,1,2,4,8; 4%
£ FIFO K/NFy 4K BA 3 4~ 82054 1% 4%, o1 A3k
BB R,

PCI 1713 REFR M THVILE Gk, B EENR
HERERL, EAST R [AIZHFEHET, REFSHE
RGBS RE RISEAPCI 1713 REE, 2 AD#¥
B, BT BEE @ PCI BMEEA TN, A
R 42 B B B8 42 S 9 1 SR U8 b BB S LA T SR BT
#l, HELUKFMXERIRE, REBEGERIME 1
BR,

By PCI B
kg (B |0 e ke (BH
;&_éé #l # A

Bl 1 SRR RS RER

3RGEREEN

AL HUR R RAE L RERK QNX F &
B, RG-S A QNX REAT#EmAER , RIE
RATHALBER  BAER IR, XSy QNX HRE
ERBLMR R, ERERMBIEREER
Z BRI QNX 24t B2 B PLE G B EMfE S .
RERWBIEE N CIES . KAEEMAE 2 Biw,
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2 SERPRIE ARG AHER

SRR R RGRERBU T AR EH RS A
GEmtah WAL 5 PCT 1713 SR&E ;240 A 8
BFE Rk, EVLEASEILRE, BEBRERK R
B ¥EE FIFO, BB R XA B, B s AR
£ BTEETE, NEREEHELMES S/ T
— WA E ARG S, PRI — R,

3.1 QNX R ZAtphE Rt

QNX EHHRER IR T HBREN RGN 8,
TE QNX WAL H, &P HE—1 64 SIMBUIRLH,
LSRN ARG a3 s B MM ET R et E), SRR

L | A8, XA 64 S BT CPU I 1,
Y 3 F Pentium Il 1.0 G iy CPU i 55, BRI 1.
kol ONX $RMERGELL I AR AR RO T — iy

N AL SRRl A E R R R BB SRR BT
lod Z0tehEn AR B, EEERNE, AP AgENK

O CEOT e BRI A B A, T R AL H i Sk e

ol TR, BRI T RGERERE,
MFRAER AN 1 ZRWR R, KT
bhigBEMIEE S 100 AP, X4 1 BRI REFRRAE T

A, #E#F R % PULSE A 88 FIBHERERBIR, QNX 3
ARt R R A WAL BEAY T B AR UL, A 4L PULSE
B Rt at ) R F LMD . QNX R GENT B g BB
B FE AR R .

clkper.nsec = 100000;

ClockPeriod ( CLOCK_REALTIME,
NULL, 0 ); iR E S BEIRIFR 100000 44%5,

timer_create (CLOCK_REALTIME, &timer_event,
&timer_id); BB h,

itime.it_value.tv_nsec = 1000000;

itime.it_interval.tv_nsec = 1000000;i% & %k {4 it 8b
SERTRIA 1 &,

timer_event.sigev_notify = SIGEV_PULSE; Bhebig
B 2 B4 R 3K PULSE,

timer_settime( timer_id, 0, &itime, NULL); 3 &%k
Hateh,

3.2 RERPIHR IR

¥ QNX |ERAF- & LA PCL 1713 RE£,
FEMP ACHREREFHIES ST PCLEE, PP
BIOS £ HECE A 77 235t B 4L 10 IO 25,
W AR E FAAATE U 10 SO R R bHEE A 3h
SrELEY, QNX ¥RERGRME T —HIXR PCI &R

&clkper,

FHRME PCLIRAAHI SRR, FP o ETERFXEE
RPERFIRE-FALE TRl R EHRIERKE
FHRAFRMAC PN AR EREXEFESN
A
Xt FRATHE A RE R LN 5 ,PCI 1713 RER
FE QNX F- & T a4 LAELHE P pei_attach () BE
PR B PCI R 45 4% ; 1 pei_find_device () B SR 3K
FRIBUR A 9 5 i hk 5 15 B SR AR 1993 TE 38 Bl A 4958
B3 25 IR EREMAE TR REREEE, REFH
RS F EEHARB LR T
ThreadCtl(_NTO_TCTL_IO, 0);3R18 477 10 ¥ 0 ¥
TR,
pei_attach( 0 );7%# PCI IR %28 .
iobase = find_pci_dev(ad_1713); 3B PCI 1713 %
£ RREEHL
out8(iobase+4, ICHANNEL_START);
out8(iobase+5, ICHANNEL_STOP);i% & R £ 1l
HEME,
ucgain = UC_GAIN | UC_UNIPOLAR | UC_DIF-
FERENTIAL;
for (ichannel = ICHANNEL,_START;
ichannel <= ICHANNEL STOP; ichannel
++)
{
out8(iobase+4, ichannel);
out8(iobase+2, ucgain);
} REGREEE AT, BDURME , Fm/
EZHWAFTR,
uctrigsrc = UCTRIGSRCI UCIRQENI UCFH;
out8 (iobase+6, uctrigsrc); 1% B il & 7 2 R,
82C54 B4k
out8(iobase+30, 0x8010x3010x4); :E 82C54 14
&1,
out8(iobase+28, ((word) (10000/RATE+0.5))&0xff);
out8 (iobase +28, (((word) (10000/RATE +0.5)) >>8)
&Oxff);
out8(iobase+30, 0x4010x3010x4); #E:E 82C54 13
22,
out8(iobase+26, 0x2&0xff);
out8 (iobase+26, (0x2>>8)&0xfl); B REEER N
RATE,
3.3 PEREMIR
 BURRESRSER B YT e R R BUE AR
ERIHAIMED, ST RLENEHEREREN
O BEREERFEXRRNIEE . EHEDAY
BEZRAEEMNBBIES; EBURE R FIFO PEZE
BREVEE; BEEFATCTREAEARAESD,
e R B
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B F AL B RERFERGEDIERBEIE,
TS PCI 1713 RER I FIFO KR F5, B, ¥
PE R E BT R BOBER AT B B AR, LR
THE MR £+ R B3 #_4E FIFO = [R])— %048 BA 3 35 A%
M, JHREBBINAFTE FEEEREFOEHK
FERALE , LARIE T — 8 B R SR BUF U548 J2 AR 858
BRREE, FEEAEEEHNT .

timer_rcvid = MsgReceivePulse ( timer_attach —>
chid, &timer_pulse, sizeof(timer_pulse), NULL);

if (( timer_rcvid 1S 0 ) && ( timer_pulse.code IS
TIMER_PULSE_CODE ))

ceeeee B RGERT PRBLHGE B, B fERY
WiEs,

out8(iobase+6, 0); TEAL R IR , BERE .

wrawdata = in16(iobase);i B FIFO ¥,

out8(iobase+4, ICHANNEL_START);

out8(iobase+5, ICHANNEL STOP;EBERE £ X
BEITRFIRGEENE

uctrigsrc = UCTRIGSRC} UCIRQEN! UCFH;

out8(iobase+6, uctrigsrc); E g i A IR , TF i %7 A
WRE,

4 REFHSH
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