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LABORATORY AND DISPLAY INSTRUCTIONS ‘OR OS/8 BASIC

DECUS Program Library Write-up ’ DECUS NO. BASIC8-56

THIS FROGRAM IS A SET OF USER-DEFINED FUNCTIONS FOR 0S~E
BRSIC. IT IS COMEINED WITH THE LAE-SE FUNCTIONS (DEC-SE-ALOSA-A-LAY
TO BUILD THE FILE EBARSIC. UF; A RUN-TIME OVERLAY FOR as/8 BRSIC
THESE FUNCTIONS CONTROL DEC ANALOG AND CIGITAL INFUT AND QUTFRUT
DEVICES AND THE VCEE DISFLAY-CONTROL. THEY FERMIT REAL-TIME
DATA SAMFLING, WITH EBACKGROLUND DISFLAY. ANC CONTROL OF EBOTH
THE X AND Y COORDINATES FOR CRT FLOTTING

WEITE-UF

THIS FROGRAM CONSISTS OF R SET OF LS ZR-DEFINED-FUNCTIONS
WHICH HAYE EBEEN WRITTEN TO ENAEBLE OS/& BASIC TO CONTROL LABORATORY
FERIFHERALS. IT SHARES MANY OF ITS FEATURES WITH THE LAEASE
FUNCTIONS FOR 0S~& BASIC AND IS A LARGE OVER _AY TO THAT FROGREAM
CDEC-8E-ALOSA-A-LA>

THE SFECIFIC MOTIVATION FOR WRITING [HIS FEOGRAM WAS TO REMOVE
THE TIME-ERSE DEFENDENCY FOR SAMFLING AND 0T :FLAY WHICH 1S CHARACTER-
ISTIC OF LAEBASE EBARSIC. THESE NEW INSTRUCTIONS FERMIT EXFLICIT
SFECIFICATION OF BOTH THE ¥ AND THE COORYINATES OF THE VCE&E
DISFLAY CONTROL. ALSO ROUTINES TO INITIATE D0 SAMFLING TEIGGERELD
FROM EXTERNAL EVENTS (RATHER THAN THE CLOCK) HAVE EBEEN IMFLEMENTELD.
THESE SAMFLING ROUTINES FERMIT THE RELATIONSHIF BETWEEN FARIRS OF
ANALOG SIGNALS TO EBE OETRINED WHILE DISFLAYING THE DATA IN EBACKGROUND.

THE OTHER MAJOR FEATURES OF THIS FROGRAM WHICH DIFFER FROM
THOSE OF LREASE BASIC ARE AS FOLLOWS -

©1%. FLOATING FOINT NUMEERS AND CIMENSIONED HRRAYS OF

FLORTING FOINT NUMEERS MAY EBE DISFLAYED DIRECTLY. THE FRORAMMER
NEED NOT EBE CONCERNED WITH DATH CONVERSION Til 16 EBIT DISFLAYAELE
FORMAT SINCE THE UDEF‘S ARE COMFATARELE WITH BASICTS ARRAYS.

L. PROGRAMMING HOUSEKEEFING HAS EEEN MINIMI] ZED, AREAYS [0 NOT
REQUIRE INIALIZATION, ONLY EBASICYS "USE"  STFTEMENT 1S NEEDED
FRIOR TO A FUNCTION WHICH REQUIRES USE OF A [IMENSIONED ARRAY.
THE "INI" FUNCTION IS REGUIRED ONLY IN CONJUMNCTION WITH “"PLY"
OR TO DELIBERATELY MODIFY THE RCTION OF A FRFTICULAR FUNCTION
ELIMINATION OF THE NECESSITY FOR CALLS TO "INI" SIMFLIFIES FROGRAM-
MING BUT THE AEILITY TO ADD NEW DATH TOOA FREVIOUSLY “"CLOSED" ARRAY
IS LOST  CEXCEPT WITH FLYD

IN ARDITION, THE CALLING SERUENCE FOF INTERREUFT DRIVEN
SAMFLING OF THE ADCS, WITH BACKGROUND DISFLFY OF DATHA,
HAS BEEN SIMFLIFIELD



(3> A UDEF FOR LOADING UF TO ST CIGITAL-TO-ANRLOG CONVERTER OUTMODS
CAARSE-AF» HAS EBEEN ADDED.

42 DRO AND DRI FUNCTIONS HAVE EEEN LIMITED T CONTROL OF A SINGLE
EOARD (CODE 5@, CRO HAS EEEN MODIFIEDR SO THAT COUTFUT IS FROGRAM
SELECTRELE AS EITHER FOSITIVE OF NEGARTIVE LOGIC. THIS FEATURE FER-
MITS UFDATE OF EITHER4tﬂy—LEVEL Ok HI-LEVEL GUTFUT SIGNALS AND
QUTFUTS TO BE CLERRED TO EITHER THE ALL-HI OF ALL-LOW STATE.

THE GENERAL RESTRICTIONS CON ARGUMENTS FASSED EBY THE USEFR
FUNCTIONS ARE C(EXCEFT AS OTHERWISE NOTELD > :

HB=ARGC =495
A FATAL C(IA» ERROR WILL QCCUR IF THE ARGUMENT IS QUTSIDE
THIS RANGE.

FREFARING BRSIC FOR THE FUNCTICONS

1> MODIFICATIONS TO ERTS. S

LOCATION VALLUE
aoel/ S4az

aaoz, 4456

15¢€6./ 606 FLT
1561~ 4x10 FEF : —
156z 531 ALC
156 41aa CLE
1564 X551 CLMW
1565~ 480 CRO
15¢¢~ 430z ORI
1567/ 40606 SAM
157as 3453 DAC
1571/ 4406 GET
1572/ 4431 FUT
157z 425 INI
15v4/ 515 FLY

©27. UDEF STATEMENTS MUST EE IN THE SAME ORCER RS THE STARTING
ARDDRESSES IN ERTS. &V

18 UDEF FLTON, ¥, ¥, REFCN, ¥, Y3, ACCCND, CLKCR, 0, S, CLWCND

15 UDEF DROCT,M», DRICND, SAMCC, NG P T2 DACCM.NY, GETOM, L)

28 UDEF FPUTCM, L3, INICNY, PLYCY) !
'

C3h BUILDING ERSIC. UF

THIS FPROGRAM IS AN OVERLAY FOR LAE/SE BERSIC (BARSIC. UF)
VERSION 26, DEC-8E-ALOSA-FA-LA. FOLLOW THIS PROCEDURE TO CREATE
THE NEW “EARSIC. UF’ FILE.



. E ARESLDE
DEY:BRSIC. UF/I
DEY:OVER. EN$

. SAYE SYS:EBRSIC. UF

FUNCTION DESCRIFTION::

PLTON, X, V2

THIS FUNCTION IS USEDR TO DISFLAY FLOATING FOINT NUMEERS ON THE
CRT «¢VWC&-E CONTROL>» AND FOR DRIVING A XAY ANGLOG RECORDMER IN FARALLEL
TG THE CRT.

IF N=@, THE ARGS ¥ AND' Y ARE TREATED AS COORDINATES OF A
SINGLE FOINT TO EBE DISFLAYED. THIS FOINT IS FLOTTED FOLLOWED EY AN
IMMEDIATE RETURN TO EBRSIC. THE RANGE OF ACCIFTRELE VYALUES
FOR THE ARGS IS: @d=x,Y¥< 1. @. YALUES QUTSINE OF THIS RANGE CRUSE
R FATAL ERROR ¢IA= ILLEGAL ARGUMENT:.

IF N >C @&, X, ¥ ARE DUMMY ARGS AND THI FUNCTION EBECOMES A
CALL TO FLOT A 2-DIMENSIONAL ARRAY OF "N© FLOURTING-FOINT FARIRS
OF NUMEBERS. THE NUMEERS IN THE ARRAY MUST EE a<=x, ¥C 1.8 AND THE
ORDER OF NUMBERS IN THE ARRAY MUST EE -

xe, ve

X1, ¥1

Kz, vz

NEN=13, Y(N-13
THE DIMENSIONS OF THE BRRAY ARE ¢4, N3,

THE ARRAY FOR FLOTTING IS SFECIFIED EY ERASIC'S "USE® STARTEMENT
WHICH SHOULD FRECEDE THE CALL TO FLT ¢OTHERK]SE THE FIRST DIMENSIONED
ARRAY OF THE FROGRAM IS USED)
FLT FIRST CONYERTS THE FL. FT. YALUES IN THE AREAY TO
18 BIT DISFLAYAELE NUMEERS THEN DISFLAYS "N" FAIRS OF FPOINTS
UNTIL A CLOCK OF KEYEOARD INTERRUFT OCCURS. THE EOUTINE RETURNS
A NUMEBER TO EBASIC ACCORDING TO THE TYFE OF INTERRUFT
THE CLOCK INTERRUFT CODES ARE THE SAME AS "CLKW", A KEYEOARRLD
INTERRUFT ¢ANY CHARACTER) RETURNS THE NUMEER & TGO ERSIC



EXAMFLE

. THE FROGEAM FIRST CRLATES AN ARRAY OF S@& X, Y DATA FOINTS THEN DISFLRAYS
THE RRRAY FOR 2@ SEC. THE FRINT STATEMENT WILL RETURN THE NUMEBEFR &-
SIGNIFYING AN OVERFLiU'W RETURN TO EBRSIC.

188 OIM ACL, « 92

185 FOR I=0 "0 49

116 ACE, Ix= } EXFRESSION

115 ACL, I»= Y EXFRESSION

126 NENT 1

125 U=CLK<Z, : 000, )

13@& USE R

135 W=FLT(S@, o, @)

146 FRINT KW

THE ARRAY DIMENSIONS MUST EBE SPECIFIED IN THE FORM “RAC4, N3 7
FLT CHECKS TO SEE IF THE NUMEER OF FOINTS TO EE FLOTTED WILL EXCEDE
THE SIZE OF THE ARREAY. FANY ATTEMFT TO EXCEDE THESE DIMENSIONS
CRAUSES A FATAL ERFOE. THIS FROTECTION FREVENTS LOSS OF
DATA IN ADJACENT ARRFYS DURING THE CONVERSION OF THE DATH TO 18 EBIT.
ONCE THIS CONVERSION TAKES FLACE THE ORTA REMAINS IN 1@ EIT FORMAT.

IN DIMENSIONING ARRAYS THE USER SHOULD KEEF IN MIND THRT
@ IS ALWAYS THE FIRST SUBSCRIFT OF A DIMENSIONED ARRAY.

REFCN, X, 42

THE REFRESH FUNCTION IS SIMILAR TO FLT EUT IS USED ONLY TO
DISFLAY AN RRRAY OF 13 BIT (DISFLAYAELE) NUMEERS THE ORCER OF DATA
IN THE ARERARY SHOULD EE: X&, v&, X1.vY1 . ETC. SINCE "PLT" CONVERTS
A FL. FT. ARREAY TO 16 EBIT YALUES., REFRESH SHOULC EBE USED TO FE-DISFLAY
AN ARFEAY SUEBSEGQUENT TO INTERRUFTION®. FEFRESH IS ALSO EMFLOYED TO
PISFLAY DATA-ARRAYS OSTAINED FROM  ADC SAMPLINGS1@ EIT)

THE .Y ARGS 3RE TREATED RS VYECTORS. IF OTHER THAN ZERO THE
DISFLAY WILL EBE DISFLACED HORIZONTALLY <) OF VERTICALLY (%) THE
AMOUNT OF THE DISFLACIMENT MAY EE AFFRECIATED EY CONSIDERING THE CRT
TO BE A GRID OF THE DIMENSIONS 10824 EY 1824, A UNIT OF DISFLACEMENT

IS PRODUCED FOR EACH INTERGER VALUE OF ¥ AND Y. WHEFRE —laz4<=¥x, ¥{(=1824,

THE DISFLAY I3 TERMINATED EBY A CLOCK OF XEYEOARRD INTERRUFT
AND A NUMBER IS RETURNED TO BRSIC AS WITH FLTON, ¥, YD,



EXAMFLE :

106 EB=CLKCZ, 18, 1)

185 USE A

116 W=REFC188, X, ¥

115 X=AQCca>

126 Y=A0Cd1>

125 IF W >C 1 THEN 1i@
1368 END

THIS FPROGRAM WILL DISFLAY AN ARRAY 07 4168 X, Y PARIRS OF
18 BIT NUMEERS WHEN STRRTED EY ANY SCHMITT TYIGGER. ANALOG KNOES &
AND 1 ARE USED TO MOVE THE CISFLAY AEOUT THE CRT SCREEN. CISPLAY
IS TERMINATED WHEN A SIGNAL IS RECEIVED EBY SCHMITT TRIGGEFR
NUMEER 1.

»
FLTCN, ¥, Y2 CAN BE USED TO RE-DISFLAY 18 EIT ARRAYS FROVIDED
CERTAIN CONDITIONS ARRE MET. FLT RETRINS A RICORD OF THE LAST
AERARY NUMEBER USED. THIS RECORD IS COMPARED "0 THE NUMEER OF THE
NEXT ARRAY CALLED EY THE ROUTINE. IF THEY AR:E THE SAME, THE ARRAY
IS TREATED AS 1@ EIT AND CISPLAYED WITHOUT CINVERSION, OTHERWISE
THE ARRAY IS TREATEDL AS FLOATING FOINT AND CINVERSION IS INITIRTELD.
THIS FEATURE IS USEFUL EBECRUSE IT FERMITS FL ™ TO EE USED WITHIN LOOFS

THE MEMORY OF THE LAST ARRARY LUSED IS LOST WHEN ERSIC. UF IS
REFLACED IN CORE EY ONE OF THE OTHER OVERLAY':. THE NEXT ARERY
WILL THEREFORE EBE TREATED AS FLOATING FOINT (UMEERS. FLT*S MEMORY
CAN BE FRESET TO ANY DESIRED NUMEER EBY USE O "INI". E.G.

1e6 USE A

185 A=INIc@E>

118 C=FLTON, ¥, ¥

FLT WILL TREAT “A° AS A 1@ EIT ARFEAY. THUS WHEN FLT
IS USED WITHIN A LOOF WHERE THE FLINCTIONS ARI OVERLAYED INI SHOULD
BE USED FRIOR TO THE SECOND AND ALL SUEBSERUENT CALLS TO FLT.

ADCCN
THIS FUNCTION IS IDENTICAL TO LAE/SE EBRSIC
CLKCR, O, &)

THIS FUNCTION IS SIMILAR TO LAEASE EBF SIC EXCEFT IN ITS
INTERACTIONS WITH SAMCC, N, F, T, THESE DIFFEFENCES ARE DESCRIEED EBELOMW

CLWCN?
THIS FUNCTION IS IDENTICAL TO LAEAESE EARSIC.

DROCT, M2



: THIS FUNCTION IS USED TO LOAL THE QUTPUT REGISTER OF THE

DIGITAL OUTFUT REGISTER <(CODE S@). THE REGISTER EITS ARE SET

BY THE VYALUE M. IF r=@ THE OQUTFUT REGISTER IS CLEARED OTHERWISE i
THE BITS REMAIN SET 0 THAT ACDITIONAL EITS OF THE REGISTER CAN BE SET
WHILE MAINTAINING THLSE SET EARLIEFR

IF T=1, THE SET EBITS ARE LOW, CLEARED EITS ARE HI.

IF T=8, THE SET EBITS ARE HI, CLEARED EITS ARE LOW.
DRICN

THIS FUNCTION IS USED TO SAMFLE THE CIGITAL INFUT REGISTER
CCODE 38> AND RETURN THE FLOATING FOINT RESULT TO EBARSIC
SAMCC, N, P, T2

THIS FUNCTION IS USED ONLY IN CONJUNCTION WITH CLKCR, O, &2
TO SET UF FARAMETERS “0OFR SAMFLING ADCYS OFR THE DIGITAL IA6°S

T : IF T=8, SAMFLE AD:‘S.
IF T><@ SAMFLE TH:I DIGITAL I/0°¢

C

FIRST CHANNEL TO 3E SAMFPLED

N NUMEER OF CONSECUTIVE CHANNELS T EE SAMPLED. FOR ROC SAMPLING
THIS MUST BE AN EVEN JUMEBER OTHERWISE A FATAL ERROR WILL OCCUR .

F = NUMBER OF TIMES E3ICH CHRANNEL 1S EE EE SAMFLED.

THE FROCEDURE : FOR SAMFLING THE DIGITAL 1-0 EQARDS ARE
IDENTICAL TO THOSE OF LAEASE BASIC EXCEFT THAT "INI® NEED NOT EE
CALLED FRIOR TO THE CiLL TO "SAM®

WHEN ADC SAMF.ING IS SFECIFIED (T=é)> THE CHARACTERISTICS OF
THIS SAMFLING DEFENDS UFON THE VALUE OF “"S" IN CLKC(R, 0, Sy WHICH
ALWAYS FOLLOKWS THE SAI INSTRUCTION

1. S »C @

"N" ADC CHANNILS (NUMEER MUST EE EVEN> ARE SAMFLED
AT ERCH SCHMITT TRIGGIR FIRING AN THE DATA 1S FLACED SEGUENTIALLY
IN THE USER ARRAY. THE SAMPLING IS INTERRUFT DRIVEN AND SUCCESSIVE
CHANNELS ARE USED RS I'OINT COORDINATES FOR CRT DISFLAY IN
ERCKGROUND.

EACH CHANNEL . S SAMFLELD "P" TIMES OR UNTIL THE CLOCE HAS
OYERFLOWED "S" TIMES « THE CLOCK IS STARTED EBY FIRST SAMPLEY
SINCE 1<=5<4895 THE INTERNAL CLOCK TIMING RANGE IS ALMOST
2 DRAYS. THE CLE FUNCTION RETURNS A NUMEER TO EBRSIC EGUAL TO THE
NUMBER OF SAMFLES FER CHANNEL TAKEN DURING THE SFECIFIEL TIME FERICD
RETURN TO BRASIC NORMALLY OCCURS AFTER "F" SAMFLES HAVE EEEN TAKEN



THE DATA IS FLARCED IN THE USER AREAY IN THE ORDER: *i,Y1
wo, vz, ETC  AND MAY EBE RE-DISFLAYED GIRECTLY EY REFREESH

EXAMFLE

CHMFLE ALC CHANNELS @ AND 1 d1@@ TIMIS OR FOR 1 MINUTE,
STORE IN USEF ARRAY AND DISFLAY CHAN 1 VERSUS CHAN @ ON THE FLY

168 USE H
185 A=SAM.E, 2, 106, 82
116 EB=CLECZ, 188, c@)

TO DISFLAY THE DATA AFTER THE END OF THE SAMFLING FERIOD:

ca@ USE A
2aS W=REFI{E, 8, 82

= C=6

ADC SHMPLING IS INITIARTED BY CLOCK OVERFLOW AND CONT-
INUES UNTIL "F" SAMFLES FER CHANNEL HAYE EEE!l TREEN AND CEFOSITED
IN THE USEFR AERRY. DURING THE SAMFLING FERIOD SUCCESSIVE CHANNELS
ARE DISFLAYED ON THE FLY:

CHAN 1 AGARINST CHRN @
CHAN = AGAINST CHAN =
ETC.

FESULTS SIMILAR TO LAESSE BASIC ARE MEBTAINED IN THIS MORE OF
SAMFLING IF ONE OF THE ANALOG CHANNELS OF EACH FAIR RECEIVES A
TIME-VARYING SIGNAL. THIS MODE CAN ALSO EBE ISEC TO COMPARE THE
TEMFORAL CHARACTERISTICS OF SIGNALS

DACEN, M2

DAC IS USEL TO LOAD DIGITAL-TO-ANALOS CONVERTER NUMEER "N
WHEFE @<=N¢=S, WITH A FLOATING FOINT NUMEER 1, WHERE @<{=M{=4@35
THE DAC REMAINS SET UNTIL RELOADED

‘GETCHM, L2

IDENTICAL TO LARESSE BARSIC FUNCTION E<CEFT "INI"™ IS NOT
FEQUIRED.

EXAMFLE : k
THE SECOND WORD IN THE USER ARRAY IS RETRIEVED.
FLOATED, AND ASSIGNED TO WARIAELE W.
186 USE A
185 W=GET(@, &7



FUT M, Lo

IDENTICAL TO LAESSE EBASIC FUNCTION EXCEFT “INI"™ IS NOT

- REQUIRED.
“INICN —
LUSED TO INITIALIZE THE FOINTERS OF THE ARRAY SFECIFIECD EBY
"USE". THIS IS CALLED RUTOMATICALLY EY ALL FUNCTIONS WHICH USE AREAYS

EXCEFT FOR "PLY"™. FUNCTION HAS THE SAME ACTION AS IN LAEBASE ERSIC
WITH THE RODITIONAL FERTURE THAT IT SETS "PLT" MEMORY TO THE AREARY
 SFECIFIED EY "USE"

FLY N2
IGENTICAL TO LAEBSEE EBASIC FUNCTION



