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Abstract

Measurement and control systems by use of computer are becoming popular. Most of them that
we can use in daily experiments are offered in the from of pre-fixed systems. The pre-fixed
systems are designed to
Remove complexity in the setup of the instrumentation and control systems. It is true that the
hardware is well combined with the software in those systems, but it is difficult or impassible for
us to modify them for our own use. On the other hand the published software that have flexibility
in use are so well designed that researcher cannot see what I going on in the systems or the
programs. In the present paper HT-BASIC is introduced for the use for note PC. The HP-BASIC
was a well acknowledged software to control measurement systems by PC. Researcher could
manipulate them for their own use. Since discontinuance of the PC specified for the use of the
HP-BASIC the software became unpopular. But new version of the HP-BASIC those name was
changed to “HT-BASIC for WINDOWS” is designed to work well in WINDOWS environment. We
can make personal systems for instrument and control by the “HT-BASIC for WINDOWS” without
much difficulty.
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A7b BAtebe =3s 9E b flrhReference 56), FHH O [217d 0] %7] ol o]§o] il
U= C A= =&z, ASE HolH 34z ASA LY Alo] T AloldA] FE e
AlZ1th= ClEHE]H (interactive)3F A|2ES WHE7|o= A5l A] ko) 2k Holo]9jd+=
2O 55 olafstr 7t oE e FAS T wnitt IWES A w4 god 9 o] A
U S 3 ERIvbAE 2 mEA "ln 2E Aok o FFe FHel sdolA ofdst
717F oldl A, AQdHT B2A FAE kA FoW Qb7 wjitol, Al whed darg]Fol
A7) 298 FAAZke] Aui Mg XS Fols 8 fiEdeAE o= 3 sol 1
offrojt}. AlFke] Aol A o] B olUAE Lol Fo] YuANE 2] o] dREA
4 AEs ot ASA28S M o gldes AgS B glow, aduAds zradle] A4
Aol = 2#A7F S84 W HT(HP)-BASIC ]F/]"“ Ao s AB@7teA FS F7F {Uvh o]
YEEE ASA2H oL FAlFel AWe Aol U= =

498 A, e e
o
=

Aste] G A Aol A oé—% EZ HTMHP)-BASIC ¢ Outline <

2. HT(HP)-BASIC ¢ 94}

AZA =g #A 30 deo] dAlg HH, 1970 dxutel= AZe] Axmlshs 949
trtre] ZRAEAA ARG 9l CAMAC 52 _
ez ar} MAZ AFEE WMoz 2= J2AY, dHolE dm=z A7he] Axtd wE wWis

NEF 5 glom A Aotk

gy AEA o] Rofell A, tholyuldt A Eo]Ee]l A HAHoR st HJHE A7
AaiM s, 589 Als st sl AEEE FolX oW QbEAN, Y3 AEvF SHH
AlZte] AL FQ §F\ e ASew 7R Ao ASAA"EE AAANT7I7] fAE
=74719 "yAdsrt dagAnt opx dwkAo] ofyQry. I §, HAIRI|=] dHow ALt
Z3%7](Operation Amphfler) 9} Texas instruments AF2] =2 IC 7} Hgo] 7] AlztelAAMH-E
AZ719] HAEstrt dsmol] xdo] AT

AzYgeltt ZHE dAolA= A5 ¥l & B e AA-dH A5S A5 dso=
EAstL A= AE ofyn WrEAl SHH HHE vEoR A ZHEY Az g 59
Ao]7b EFRbE = Zlolth. ATl oA E= FAE HolHE Vsom Adxdoly dEisE
WAskE 5o 4ol o]FojXtt 1 w7t ofERT AE V|FoR 5\—94 Ay e =
93k AFoE(actuator) S T-EA17]7] Y= pEA R qetd 77 ZRFJAA T, 183

AFEAFel g o] Y= HEAo] &= Al&HES eV fElAE HiEH Zﬂoﬂoﬂ o Ag AZ7]
Alzdle] Ado|7|tE L 9% th. Hewlett-Packard(HP)AFZ7F AMW Ao 2 A= =)
T A8 Ao]u2] (HPIB, Hewlett-Packard Interface Bus)< 2@ 3k AL 1973 dol3l

Eﬁ
oy
=

o

AZ7] 3IAtEA S wsk9-9F BE A7) (desktop computer)ﬂ 7145 ztal 9l HP AR}
olUw o]&E 7} gl AANT. HP A= A7]3|ALe] A4S Al A o2 A4 AFs] 1975 ol
IEC iAo =4 Flo] HAUATE 1 o]F=2 749 % x3a] 34422 GPIB(General
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Purpose Interface Bus, HP A} W5-o|4+= HPIB & E2]3 Jqth=EA Ho] H 1 k.
o]

FA1el HP Abe] AR gt @AM, ZdE % dHolH HEZS] H AEZA
EholBE WA B39 Arbri(ad AaHHL =i dthE SR yAE AU
(A/D AHHE), =AY (Bl o3 294 = dAe spFd=77|eks vE) HAEA

= A
D/A AHHE. Aol A (A EA), FHEE(FIFAEE 54) Fol 9\}\93\‘:}- o] A
Aew dAe AF AAr TS FAde= Aol ThestAl Hol AATH
1977 el HP A= HP9825A = Atel] W= BARE dxsiqdchol 3> GPIB 7}
TAFAC]l H Ae ol Fo] I hH3 AolE Adsty] fleiA AA" Zow, I olF
Alz=E el FAlo]l W AVl BEEYS A Hn. HaEole 32 wAEA Y o 3
= Wow 250byte 2 Hlo]Xo] <3 dlolH HE=zZ A (data cartmdge), 16 A3l A
X UE (thermal printer), U273 T2 E3HA vEgs oy FFAXZA4 RAM &
Bk Hlo]Edt= A FgomA= e & F gle 2 &5l gl HP9825A AR Holdt
oy oly Al~®l3} HPL( Hewlett-Packard Language)©|2li= 553 Qoo Algog %9
A, AoAr2=gs J49T +7F AATH
a2 %, A e FAdstA HJAARE CRT tl&=Z#HolE st gdAlLb7] ¢ 37 HP-BASIC

0

@

oo} (Rocky Mountain Basic ©]2}tx E2lal ith7F 533l o] ¢doj= 1 & HP Ale A=,
Aolg AXMZIFEEZD) o Aol @ Aoz, &F717]y dlolEY YdE=S Alojstr] ¢
7 Wnke] ofye} A AL, aHE A €S, FYY Aol HolHe HEV|ET T

E3g3k dojojr} o] FHEE] LA(Laboratory Automation: A&l 253 L= FA(Factory
Automation: &7ge] AEshet= Jidol FAFsHA HAo 2 F, GUI 9 A&t & = =
HP-BASIC Plus 7} 5715 Z#82]1 ddoj7} = At

1986 d ol Toshiba USA 7} &wto] 7}&3t #13% 73 (lap-top computer) T-3100 < ZHuf gt}
o] WE AL gids] zew o o Had FHFEY 43 s5& AFA[NY. S
wrol 5o HP-BASIC 9] AR&Ak= Hlo] 7hsdh AEED Y EdS 7IvgA HAok. 1yg
AEEZH7E vk AujelA Erto] oiye} AS71E =HE 71 7] wEolt. IBM PC 7}
AAZEECRAN Bagd A 23s swdsts Intel Al CPU H:= EFo] HATH
Motorola A= CPU #HS AAtstar JAAIRE  Intel A9t T2 68 Algtal &&= of7|E A
(architecture) 31 7] wiizol “defje] #Avf SofE 7S 71 glo] Aks A AT 2ol whet
MotorolaA}2] CPUE #8353l W HP A= 1990 d ) Fwtel]l AEZ# o At AE W E ).
of yrz=ol A AAIY AREAHFAD= AR =t A AS, AoAr2He HEEFOREA HPE
Fow AR AojFe dAo]l dojwtth 2y AREAEY AME A & ddbe 23S
gopso] AAFTAZE H d A2 AV|EVIE v A= HP-BASIC th&o] eveold AlAwE

Zk31 Q1= HP9000/300 A2l 29] PC &= 1996 1 10 €l T2 oz g2 7} Hth. HP A
°]3k HP-BASIC & WA 6.2 2 F87F {3tk ey S22} sof Wk g 5= QA ¢
o, AA ®Afrsta e HEEeZF o]l vy ofw A & el glglth olo] IBM PC ¢
= 0S ¢l WINDOWS 7ol A % o]x= HP-BASIC o &3l thgt 7]tf7} 2okt TransEra

A= 1988 W H-EH IBM PC ol A =% o]i= HP-BASIC & Rocky Mountain Basic ©] 2= ©] 5 o=
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3 AT HP AR= 1996 1 Z=WHEE 2000 | 11 €ol] 23 HP-BASIC for WINDOWS &=
59 % TransEra A}2] OEM A &S wojstar i)
Aow FHAOZE= HP-BASIC o AM&AE AEED O 1S ARSHA ot HA HA
o, Ak ek F . FLWVM AZe] Fej7b HolA @A ¥ o] 1 ddoAtk 1
dele] B ks R 5W 94 ALgxte] F#le] HP-BASIC o uigh dAdiAel M7 =
5o st dAE 7449 3AE A7l e CPU o wiwgs dvista lolA
FHE == o] Faskd Aol Itk Motorola AHe] 68 7A€l CPU o o}71€) 47}
Intel ¥= vh2th= 212 BAY Zlehdatd glolx s 2538 FAgh Aotk Al2=Fe]
oy ZTEIHS A3 olPA7lE AL HIM5EA v HP-BASIC for
WINDOWS ©] @& ol 41579 thu]7}F Eof lojA < ¥= do] ApAlstAl A8 ATt
v 3 ds doa @ # AARE AF"%}“S a8 ol AL AMES & F)
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£ IR el iou Bobol xaol AAwe] Aol
HsiAl & 4 lvkis HP-BASIC 9 #Hold 53o] o]asl7]

2ol WINDOWS 9] 5% F&o] Atk =7|dAdl, o dojztie 7hedith= w i

N AAH AHE A7) wimol o]Age] H2 C oA ZRIAS A EH I sk AbvA

UEbtE 227] A e RS stal 3RS AsiA miard s gte T Abe Gl e

ZIeAbe e Bol et A4 Coll e B2 Tl sidM7E vk vk A AA7E
Wx] o] el M F-E 8]

C 7} olsiat7] otk AEs SHsta Aok A5 AAA ~¥E
A= € Ao HgeA ekrh. WINDOWS oA AlZbel] Zadhs vFd3 owEs}
rasi A #Ad e = A FHo] HP AH¢] VEE 2}&%#] National Instrument(NDA}2] LabView
=2 AS, Aoje] EokdME vFde [Z2a] & AT 5 s AZEV ST
AbeE o] AREALE o) ol gt A ES AEFIE AW A= dolE d viwds
Wil ARE HP Al 2384 A52olgtas & 47 glak gk 9, PC 7} B WA F 34}
olelefl= of ] FAF A4V BE ASF, A& QAEH|E HEE AdsHA HAv ol
Hool= d8Y AZEo7t F&o] Hol Qv AHgo® PC oA AS, AoE Hdsh=

—

GPES BE OE A2 ASH 99 ARER e goW veolg F2o] shsa]
el niel Hol Ao el pRoZE, odd ASAEE Wi A AL W
ofol2g 2l Helels FHSAR mojAl o€ A HelEt FHs A6 BaAE ¢
G7b glokehs wwal Bebw 2w ik ol AW welElt melHzA we, 1 Fe| Aol

o] AXER dgrh= Flo] A Aol

o] ZJXEd|A 7]Este]al k= HP-BASIC 2 “d<& 3 upe} o] 7]5o] A 23 & 2<0<(all
in one)AX Eo|t} TransEra A= 2§, HP-BASIC for WINDOWS &l ol&%
AgstAcl A el AbgS HASHA sk T MES 71EdE dAe ol=a At
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HPIB ¢ 574 o]%9 AFAEHY 555 2 $AT, AS57]9 Adets A2 v= JH=
SAT Q5= 9A] GPIB X 2 EZ(protocol)©] 7|0 Z} 3|AL7} W E11 = GPIB L}
GPIO(General Purpose Input and Output, &2 tX|EA % /O )] PC 7= HTHP)-
BASIC & AlojE & 7 = Aolth A 40 thFrelA 50 o] 7|2 A2 Abo] oA
deHor AAE Wil glo] AAxFeldt L & F U= HTHP)-BASIC o] &Aje] 5“375:
Atololl = thA] Hgo]l WA il = offrv AWErF W] ujiolnt. DA HPAY] S47] 2
AEZHUIIDE 7HA o] mAA digtdAs SAY Higol HA st Ao UHTLTO—QE
AR7] Wl Aol F5F FEATAY WUVIFAAAE Bao] FHAAT 1 gl 300 <l
AR, 71 9 &89 ®izo] Ag Addde tigelA F9& HES e A AATE vl
olggith. 1 Ax, gigre Aol glojx HP-BASIC & Hiyo] HAE 2 sHAE Alo]d
ATETE AsHe 4 o d@Ae AHe 3l 98 viwd@i= 29 vind

]

Wor HAAGE & B2 Azdo] AFHEH FAESAA BHgo] Ho ftas A4 Fx
gtk ey, =9 7FFe] WE 7k AFolobd®E wE PC & AFFA AS, Ao 2ES & 5
AE= AldiZE Fdcka & S Qlrk ok dAle] Al E e thE, o] EEXEE g W ¢l
B HT(HP)-BASIC ¢] oF-E#iRlS FotsiAl ¥ 1 7Fsdol dis]) &2E sk Aol o

waAe] ®Aold o @ 4 Utk
A A ) EATAE@E =
29

AU WA &AT4)e] gy A5 Aol
AAdFE Aol 1974 W 3 €=, A H

= 2 ghgdo] =7 2 AT e v ddS
7] 8 E AREA e WAl Jhed AFEHE AR & AS, Aojr~He] Hx
olgti AAXAR, AAQ o7} IStk wWwi 1 ¥ HP A7E AR qfA .24 HPIB £
AQtstar glojal 2AbE & By A A2ElE 4T 7 Stk o] syl H Ut o)A
1 GANAE=HPIB = A 4 ol AR HPAME st ol (Hedh) AFHoEs
2HA ASA2EE A b A7) wEo]l HP ALY AJAES w1y o1 Fo] ZAE
(GPIB) 2.2 A, 1 flo] Zg tix|d7]=e] 2Rr e 37 GPIB AYHE FHlatA] &2 AS57=
e Ar® Hgo] i, PEZHE ZRatoA dujE at7]el o225tk AfEA Al Al Al
S 2y 29S e dFodAE, HTMHP )-BASIC o2 GPIB & #Alojd wo] $-94&
glo] ¢ltt. HP-BASIC & A3 TransEra A= HT-BASIC o|gte o802 /S A
HP Abo] HF HWOﬂ Hlaa] 1 ol Ao @l A2 AU, FItda, AR
(sub-ro utine), H|FA g t]~Zgo] 7% 5& %, E3sla r}. A= AU &
WINDOWS ”01]/\1«] GUI(Graphic Interface) S ©|-&3+ Alg35}7|o] He]gh L2130
3. HT-BASIC 9] outline (Reference 1, 2)
A HP AbollA 7)atel HP-BASIC & #|&& TransEra Aol 7% o} HT-BASIC ©]2h=
o]go % MES AFSI Uk dA AlFo] FHa = AL HTBASIC 9.x WAoot} o] <
o] Fo A= HT-BASIC olgt= WA o® 1 SAS AR H4uH7|&2 S
HT-BASIC GPIB bus line o] 125 = 9F A5 59 Alojet o9 tALAEY =9 A,
AFEHS CRT(NAZAISIAE 23T Z3tHe] Ao, txayel sde] 2
dolele] d&E Aol B ko] FX A e 2w dojo|ty. 1 WA P4 ¥
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1 3 2o dxas A5 dallds, GPIB = 2 W89 HE bidE#HS s GPIO
HE7h st o] itk =E PC ol #a4=,GPIB & 2 HE 4&%82 PC(PCMCIA)7}=7}
Aol #ar gl

HT(HP)-BASIC GPIB devices

Various instruments, Voltmeter
GPIB card | Signal generator, Spectrum Analyzer
Power supply, Digitizer

Printer, Plotter etc.

Interactive program

Interactive control by keyboard

GPIB control g/ ?Ijlcl)ld .
Bit input/output operation 1 car
(incl. GPIO 1/0, DAQ T/O etc.) =P} Sclf-made circuit, device etc.

creating files & data input/output

¢

Ordinary program

Printer port

—

Numeric calculation Printer
(complex number, matrix)
Graphical output

PC peripheral

1% 1 HT(HP)BASIC and its environment

3-1. HT-BASIC ¢ &3
(1) <15 Z 2] H (interpreter) 19
HT-BASIC & 7|®E Aoz szaale] Wl gdl
2 2] H (interpreter)1o] et} C =& Fortran 3}
s 2 At T st7] A= A gtshA] &
gy S9Al a&stE 898 e ALY, 2Rk digy ZEas/aglow
% 2

Ade T EH UL vl dds sk dH

3L 2 (compiler) o] = o}y 7] uwfj ol

o o

U

Agte HF" FH77(2EY, s o4F 2704, st=g2za F)olele] 77(ZEe A
7]7] X Z2H (plotter) , YA EFo]A (digitizer) , HUXEANE d=", = 27|71 FAH wHE
dyol3 = *)'— 2y7y A 7L7]° S E;q o]aL )\Qlj—l—é Zy 71719 §9HE 71t g9

Sl QEaE Qolsl Ame S0l ¥ 4 st Ae, 7 olgel AdelE @
% A

RUN 7% 2@ 24 43¢ fths 4otk 3004 Zade Qe 49ds 5
A7} eha de A Add B& A g 246 "t Zzade a1 Fol
el 744 e FrhEA AHgaslel W Zmadow 4L § Urte el BES
waolth, 1 we] ofzhe] wAel gl WA wE>AMASAYL HESA gow <
5 C o] SelAE WAL ofoltioje] Helo] Alzke] A Wolth(F7] #x) EF APolnt
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Ao dos ol dd e ZazaRs dHe HuHZ BoliM MEsE ASdse
A57F ol k. a7l Afox C dojEtd W ko] ofuE 2ol TR AT
FolE A gkow <F ®Huh ¥y} BASIC <dojgtd (@S wet 7te oz Tz
FES gt e ghdeit) nige] HE ZEas glelo] AAFHS A$, C dojgd
M2 B7Fsol 7HA R, BASIC lojetd o] 7haste Adujo] A& o]o] Rrol A4 9
Arto g el Lol Ve Fobd Zlojtg

vl Al AJZbElH o]Edt 542 53] ddeo] dAT danw gtk AZsigRe A9lS
g3 = Adrke o] mEafe] Apgelrt. aEy 1 A7 HolA @Al HUTHE Bo] o
JEXES FAsA | F7]°7|= it
2 ALY 7F

HTBASIC & 7|24 0% QIHzey Aojolxnt, FAAL & & wols §-&5¢ iy
71%%E ol & 57t Q)

(3) BASIC 9]

o]FA ¥ BASIC ¢lojo]y7F BASIC dojo] ¥&d 203 F+x25 zta 9lo] =71 o]dls}7]
Aot 2z 2oy Efle] E W Fof] ¢jo] Holm o]ds 7t 3
ZROF Aol Aol o)A olaEtr] % ®7I7F wkEASlth C
a3 AEAetn ste® ZRAQ vag a7k doks AAt a2 A
Agtolgtar 3 4= 9Tk
(4) A B.F¥"(subroutine)

BHEo AuFgiiute] olel A (compile) ¥ 43 it HBFE O glolH el s}t o]
zrad Fol AFEA B o] AHS & F = HTBASIC oA, 38 3ol =
7] BF7FCSUB 3 Ho] ARk C Ao 585 o] &34 CSUB & A3 vHE &

(6) 449 Y&

Z2ad Fo 4o o5 T
7Vsstth Arldl A3 A
(6) GPIB

HT-BASIC & w50 2% 7238 <dojo]x vk GPIB & AX AF7]7] 59 AoE A3y o
I A7 3 EY =E PC 9 49-oli= PC 7t=9 &30 GPIB 7l=& ol ¥
%.9] GPIB A 49 AYEE A7 GPIB 270 H<4ahd #r) ol USB 7ol &9
%] GPIB 9] AYEZ o] gl A=
(1) ¥ EDit) Y& (GPIO)

H E J/0 A9 % GPIB ¢ vl7kA & PC 7}= &% HE /0 7t=5 o Y1, th& 3 %9
Aol &L A3 vhE YA " Aodh 3|2 el ARggtt. GPIO @ HP A7 33 whfel,
2t (parallel) o4 =HE 242 16 H|E Ao il a el Aod + = 1/0 71719
Zolth. #Al GPIO & tl=a g 89 PCI R =R Algto] a1 glx] AR v E /O & Al
A& PC 7F=2A =, NI AR ines AH7F DAQ (Data Acquisition) #Hal &2]& =5 dvjsta
th.(5 oA AAEA ) o] Fol A/D AMES WAsta glo] dEmorw HeE S9

o
L
>,
]
o o
o
oy
2
do
L)
o
i)
ol
r
ko)

oo 2

¥ -y o
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=4S & £ deH} Tl 8~24 HIES JEHE AogEZ & £ 3l
AD ZAWEE ¥ 3s PC =7 gow Aoz Hekxsa WAy
ASA2ES HEE do] 71e3
(8) HT-BASIC Plus

HT-BASIC Plus #i= <ol E o] &34 ASFHolHE mEHY 1H2x2 ZAE F7F Ak
Aol PC o F=77F Hol = GUI 9 dA+7F & 7l~°lt‘r g AS, Aojgte BAHoRR
HiE 3449 7Folghes d, T2 B Z7) HAE, FAIE 9% e o] Al g
AAel HPEd #, T3S olF= HTBASIC ﬂ Ieer dAZE He HeoE, odd
HP-BASIC W oA H-E A& AH85 3] 2AHEAHS Foli= HT-BASIC Plus 7]5& AHES] &
Aol Qe A Fagolt)

) 2349 &9

agE A= AAH CRT A agls do] 7Hssit). GPIB ¢l HPGL olgte a8 Aol =

9l= Z2E (Plotter)7} <ol Ho] urH Z 2 288 & 47} v}t CRT A9 A4S

agRe] ASdZA A Ast= & HTBASIC ©l+&= 1A% Windows o] W#Ho] 9=
A

&
o
MFAJNE] He Aol Hial 9= A AZEE o] &3t HIEWH(bit map)so 3Had=A

A F7F ek

3-2 HT-BASIC 9] =&
() =233

HT-BASIC 2] Al W7H-&HTBASIC & 7<%t TransEra A2l HT-BASIC for Windows & & A
W 9x 7F ueb Stk oz &Ad wE AaAES st HARN @A (egacy) WA
olye} HT-BASIC & A8, Axw A2EE Agste] 2e A E(component)—e‘ o) ~E

Bk AANAE o 40M I EE AN T otk A2E o sz, 588 A4S 34
L_Gg)\_g 7&%,

|CI\Program Files\HTBwinl

notes; Correctly, although it is HTBwinXY (X:Version and Y:Release), below, it is marked as HTBwin.
2 5o 39l
(2) GPIB 7l=
ZEAfol| A el & "5‘}3’— AAIRE o]3}9] oo A= NI AF2] GPIB+ 7F=E AF&-3ht}, 7= &30
7hEE ol do] AAjel wef =eto|lHE JIAES Fhrh
(3) "HA4E 1/0 7}5
ZhAbel| Al el & SFal QAN o] 3tell A= ines AFe] DAQ 7= 1250 & AFESHT} ines Al A =
T T 7t=E wuistar JAAIRE 1250 & A S7kA g E fla 7Pg Bl EshEA e W
&9 AS7t=eta 2 & Ak Al el =golHE JIAES h FH] = o] Blkto|t

o U] 5L NERAW, GEgRE Tz
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