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ABSTRACT

This overlay to OS/8 BASIC permits random access to the data in up to four numerical files - which
may be of fixed or variable length. The maximum file length can contain 170,080 floating point
numbers. The two functions, GET (F,L) and PUT(F,L,V), will retrieve, or deposit a value V, from
or into location L of file F. Variable files are automatically expanded as needed. Users may switch
from random to sequential access and vice versa. Full error checking is included to diagnose
attempts to: access idle or non-numeric files; GET or PUT beyond the end of file; and, access data
not within locations 1 to 170,080.

. 7-(369)-1231-N874



BAVIRF - A VIRTUAL FILE UDEF FOR OS/8 BASIC

DECUS Program Library Write-up DECUS NO. 8-732

DESCRIPTION

This program is an assembler language overlay to 0S/8
BASIC. When interfaced to BASIC it will provide random
access to data in numerical files. There may be up to four
such files open and they may be of fixed or variable length.
Mass storage permitting, each file may contain up to 170,080
floating point numbers. The two functions which provide
this capability are defined in the BASIC source program with
the UDEF command as follows:

UDEF GET(F,L),PUT(F,L,V)

where, F is the file number, 1 to 4, which must
be open as a numeric fixed or variable
file.

L is the location at which to retrieve or
deposit the data. It must be a positive
non-zero number within the range of the
file and not greater than 170,080.

V is the floating point value to be
deposited into the file.

Variable files will be automatically expanded as needed.
Thus a variable file will contain the data from the largest
location accessed after it is closed. After each random
access the file pointer is set to the next sequential value
in the file to facilitate switching from random to sequential
access via the INPUT #F: or PRINT #F: commands. This may be
necessary on occasion as the virtual file functions are not
core resident with the extended numerical functions, such as
LOG or EXP. To prevent excessive mass storage overlaying
a GET function might be used to position the file pointer
and data subsequent to it accessed sequentially with the use
of extended numerical functions without overlaying.

A full error checking facility exists to diagnose the
following indiscretions:

1. Addressing a location less than 1 or greater than
170,080 results in a fatal 'FM' or 'FQ' error
message.

2. Addressing an inactive file results in a fatal
'FI' error message.

3. Addressing a non-numeric file results in a fatal
'FN' error message.

4. Addressing a data point behond the largest file
size, which is the largest empty file for variable
files, results in a non-fatal 'RE' or 'WE' error
message depending on whether the function was a GET
or PUT. The end-of-file bit is also set.



The setting of the end-of-file bit after a 'RE' or
'WE' error message means that the IF END #F command will
detect the end of file after a random access attempt to
use a file behond its range.

The GET and PUT functions operate by first checking
to see if the required block number for the requested data
ig core resident. If it is no mass storage input/output
takes place and the data is directly accessed from core.
If the requested data is not core resident a check is made
to see if the currently resident data block for that file
has been altered. If it has the block is written back to
the mass storage device. The required block is then read
into core and the buffer changed bit cleared.

EXAMPLE OF USE

The following program opens up a variable file,
inputs N data points and writes them into the file. It
then corrects any errors that might have been entered.
FPinally, the mean of the data is calculated and the file
closed - making the data a permanent file.

10 REM --- VIRTUAL FILE EXAMPLE PROGRAM
20 REM

30 UDEF GET(F,L),PUT(F,L,V)

40 FILEVN #1:"DATA.RD"

50 PRINT "HOW MANY DATA POINTS";
60 INPUT N

70 PRINT "ENTER THE DATA"

80 FOR I=1 TO XN

90 INPUT X

100 PRINT #1:X \ NEXT I

110 PRINT "HOW MANY ERRORS";

120 INPUT E

130 FOR J=1 TO E

140 PRINT "CHANGE LOCATION";

150 INPUT L

160 PRINT "FROM"; GET(1,L); "TO";
170 INPUT V

180 D=PUT(1,L,V)

190 NEXT J

200 S=0

210 FOR I=1 TO N

220 S=S+GET(1,I)

230 NEXT I

240 PRINT "THE MEAN IS"; S/N

250 CLOSE #1

260 STOP

270 END

In the above example all "reads" from the file had
to be via the GET function as any attempt to INPUT from
a variable file results in a fatal error.
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INTERFACING WITH BASIC

Place the source paper tape of the overlay into the
paper tape reader and give the following commands:

.R PIP
*BAVIRF.PA<PTR:(altmode)

.R PALS

*BAVIRF, BN ,&BAVIRF.PA

.R ABSLDR

*BAVIRF.BN(altmode)

.SAVE DSK BAVIRF

.R PIP

*3YS:BASIC.UF<€/D [#]
*SYS:BASIC.UFBAVIRF.SV/I(altmode)
.GET SYS BRTS

.ODT

1560/ 0240 3400

1561/ 0240 3403

7600G

.SAVE SYS BRTS

.GET SYS BRTS (#]
.SAVE SYS BRTS [#]

i# These commands ensure that the updated copies of BASIC.UF
and BRTS.SV will be positioned in the same blocks on the
system device. They may be considered optional.



MISCELLANEQUS

Version 1.0 of 0S/8 BASIC

This overlay has not been tested with version 1.0
of 0S/8 BASIC. It was however developed with the version 1.0
listing and hence should work with version 1.0. The overlay
uses a number of routines from BRTS some of which have been
relocated in version 3.0. Before attempting to interface
the overlay with version 1.0 the following changes must be
made to the source. Make three changes in the symbol
definitions:

Make WE=3032
WRBLK=3350
BLINIT=3361

Inspiration

This overlay was inspired by the invaluable overlay
to PS/8 POCAL by Lawrence Moss, Cardiopulmonary Laboratory,
University of Vermont College of Medicine, which provided
random access to files Erom ¥OCAL.
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/0572 BASIC VIRTUAL FILE UDEF

7 R R R R R TR R R R vV VRV
7 * *
7 #  STANLEY R. VIVIAN *
£ ¥ DEFARTMENT 0OF FHARMACOLOGY #
! *# LINIVERZITY 0OF MANITOEA FAZLLTY 0OF MED #*
74 # 770 BANNATYNE AVE #*
s #  WINNIFEG, MANITOEA #*
7 #*  CANADA *
7 # RIC OWz= %*
v 3* #
7 *  FHONE: (Z04) 7S4-2447 #*
7 # #
7 HRFRRE RSN R H S SRR R B SR HE R F R B FHH 44553 5553626

ZADDS A VIRTUAL FILE CAFAERILITY TO 0%/% BASIC
/DATA CAN BE RETRIEVED FROM THE FILEZS AS FOLLOWS:
e

; LET Y=GET(F, J) \ LET X=GET(4, J#100)

/DATA IS INZERTED INTO THE FILES AS FOLLAWS:

/

; LET D=FUT(F, L, X(I)) \ LET D=FUT(4, ., V)

/ WHERE D 1% A DUMMY VARIAELE

/ERROR MESSAGES:

/1. AN ATTEMFT TO ADDRESS A LOCATION BEHOND 174, 050, (R
7 LESS THAN 1, RESULTS IN AN “FM° OR “FO° ERROR

/ MESSAGE

/2. AN ATTEMFT TO ADDRESS AN INACTIVE FILE RESULTS

y; IN AN “FI“ ERROR.

7/ 3 AN ATTEMFT TO ADDRESS A NON-NUMERIC FILE, INCLLDING
/ FILE O, RESULTS IN AN “FN* ERROR

/7 4 AN ATTEMPT T ADDRESS A ELOCK EEHOND THE LARGEST

/ FILE SIZE, (LARGEST EMFTY FILE FOR VARIAELE FILEZ),
/ REZLLTS IN A NON-FATAL “RE“ 0OR “WE” ERROR DEFENDING
; ON WHETHER THE FLNCTION WAS A GET OR FUT. THE EOF

s BIT I3 SET

/THE SEGUENTIAL FOINTER IS INITIALIZED T FOINT =T
/BEHOND THE NUMEER ST <30T QR CPUTS T FACILITATE
ZEWITCHING FROM RANDOM ACCESS TO SEQUENTIAL ACCESS.

/BERTS ENTRIES SHOULD EE INITIALIZED AS FOLLOWS:

. GET =2YS EBRTS

. onT

15407 0Z40 2400
15617 0240 2403
7EO0G

. ZAVE 2YS BRTS



IS8 BASITE

Q07
o044
0045
Q044
00A4
01132
0114
Q123
01z4
0125
O1324
0150
0142
Q1A=
Q144
Q145
Q144
0170
0171
Q207
2000
2005

SE0Z

VIRTUAL FILE UDEF FALE-VIE 10/02/74 FAGE 1-1

JTHE FOLLOWING SHOULD BE ALDED TO BASIC FROGRAMS:
/

s 20 UDEF GET(F, L), PUT(F, L, V)

&

ZANY OTHER UNIGUE FUNCTION NAMES MAY EE IJSED BUT
JEHOULD EE IN THE AEBOVE CORDER

JOEFINITIONS
FF=327

EXF=44
HORD=4%5
LORO=4¢&
INSAV=£4
ILOOFL=112
INTL=114
FIDLE=1ZZ
FGETL=1Z=4
FFRUTL=1Z25
FNORL=1Z24&
FTYFL=150
ENTNO=142
WORLOD=14Z
WORLDI1=144
WORDZ=14&5
WORDZ=144A
WORDS=170
WORDA=171
ARGFRE=207
SFN=Z000
FN=Z005
NEXREC=32320%
RE=Z010
WE=3023 /#% FOR VERSION 1.0
WRELE=2352 7
BLINIT=32Z244 Vs
FFSLUE1=5400
FFMFY=5400
FFOIV=5722
FFSUE=A4117




S50 BOASIC VIRTUAL FILE UDEF FALZ-VZE 10/0Z/74 FAGE Z

JGET(F, L), VIRTUAL FILE GET FLNCTION.

/ F IZ THE FILE NUMEER, 1 - 4

7 L IS THE FILE LOCATION

Ve

FRUTCF, L, V). VIRTUAL FILE PUT FUNCTION

7 V IS THE VALUE TO BE INSERTED INTQ THE FILE

2400 #2400

Q2400 0000 GET, 0 /GET ENTRY
02401 7001 IAC
0Z240Z 7410 SEF
0340% Q00O  PUT, (9] SPUT ENTRY

02404 7040 ZMA
02405 2350 ODCA RW JGET==-2, PUT=-1

0=404L 4514 JME T INTL
Q2407 322464 DCA FILENGD /FLAC HAS FILE #

02410 2037 LOCZATE, DCA FF JMODE 1

0z411 4220 JME ARG JGET LOCATION

=412 4754 JME T FSUERL /BLUFFERS START AT ZERD

024132 2544 F1 / NOT ONE - SUBTRACT 1

0=414 4524 JME T FNORL

0z415 45325 JME T FRUTL /STORE AS A FLOAT

Q2414 2540 Lo

02417 1142 RESCHE, TAD ENTNGO /15 FILE CURRENT

=420 Z247 DCA ORIGND /ZAVE ORIGINAL IN CAZE THIS
/I A “FPRINT”

JME T TAELEL JCHECE ON IT

03421

H
~
o
i

02427 1543 EOFE, TAD I WORDO JSTURN OFF EOQOF BIT

0242z 7112 CLL RTR

Q2424 7104 L RTL

02425 3I56= ODCA I WIRDO

0242464 4522 ACTIVE, JMZ I FIODLE JCHECE IF FILE IS ACTIVE

Q427 4TNO NUMER,  JMS I FTYFL JCHECE IF NUMERIC

034320 So33 JMF FINDER JOE — 30 ON
0=

21 53422 ERROR, JMP T+ /GIVE AN “FN” FATAL ERRIOR
2 2005 FN ZILLEGAL FILE NO. ENTRY

034322 45324 FINDEE, JMS I FGETL /CALCULATE ELOCE
0=4=24 IEAO Lo
D342 4754 JdME I FDIVL
; ] Fas
JdMS T FNORL
0z440 4514 JME I INTL
02441 2251 DCA BLOCE ZINTO(LOC=-1) 7285)

02442 13251 CORE, TAD BLAOCE 1% BLOCE IN CORE
0244% 1%70 TAD I WIORDS
0z2444 7041 CIA



/OS/8 BASIC VIRTUAL FILE UDEF FALE-VIE 10/02/74 FAGE 7-1

02445 1545 TAD I WIRDZ
Q=444 74H40 SZA CLA
03447 4752 JME T MASSEL SN = GO GET OIT

Q2450 1351 FINDOS, TAD BLOCEK SCALCULATE OFFSET

02451 43274 JAMES FLOAT

Q24322 4755 JAME T FMRPYL

02452 3543 Fa5

02454 4757 JdMES T FSUBLL

03455 2540 Loz

023454 45354 JdME T FNORL

02457 4514 JME T INTL JOFFSET=(LNC-1) =25+ INT (BLOCE)
OZ8ALQ 23A0 oCca Lo

anasl 132340 POINT, TAD Lo JROINTER=OFFSET#Z+ERBUFFSTART
Q2462 7104 CLL RAL

Q2443 13240 TAD Lo JMULT BY =

02464 1544 TAD I WORD1 JADD BUFFER STARTING FOINT
034465 3240 nD-A Loc /SNOW HAZ ACTLIAL ADDRESS

024464 7001 MODEZ, IAcC JMODE 2 NEEDETDY NEXT
0=447 Z0Z7 nDcA FF

03470 250 IS7Z RW JREADN OR WRITE™
S 03471 5305 AMF READ

02472 7001 WRITE, IAC JGET V IN FLAC
034732 43220 AME ARG

032474 13240 TAD LOC SO0 THE “FUTS
Q3475 4211 COF 10

Q24746 45325 JMES T FRPUTL

02477 V77327, 7727 SUSE THE =SFRACE

~
~N

3
~

02200 15432 CHANGE, TAD I WORDO /ZZET THE EBLFFER CHANGED EIT
02501 0277 AND k77327

0350z 1210 TAD K40

Q5032 35463 DCA T WORDO

02504 5211 JMEEXIT

03505 1240 READ, TAD LOC JAUST GO GET IT

03506 AZ11 CDOF 10

0z307 4524 JMz T FGETL

035310 0040 K40, 40 JUZE THE SFALCE

03511 L EXIT, TAD LOC JSET FILE POINTER T POINT
03512 1 TALD K= /s JAIET AFTER LAST ACCESS
035132 I DCA I WORDE

03514 4334 M=% TAELER JRESET ORIGINAL TAELE
02515 ZE50 I=2Z RW ZWHICH WAY HIOME

02514 DA0Z JMPOTRPUT

03517 S4A00 JdMPOT GET

032320 0000 ARG, 0 /GETES NEXT ARG

03521 2044 ODCA INSAV 7AC=0, FIRST

02522 4724 JME I KARG JAC=1, SECOND

8



AN Eyas

=540
0z541
0z54z2

035473
02544
02545
O=544
03547

Q2543

Q2544
Q=567
Q2570

BASIC

45%4
0z07
3720

D000
2044
045
1345
=044
4534
7200
5724

Q000
1247
2R44
475%
S7 24

0003z
0004
Q0zZ7
QOO0
QOO0
QOO0
QOO0
2A00
2L44
S72Z
SA00
117
5400
Q000
QOO0
Q000
0007
2520
QOO0
0001
2000
QOO0

VIRTLIALL

FARG,

FLOAT,

TAELER,

k4,
k27,
FILENDO,
CORIGNO,
Rwl
BLOCE,
MAZEL,
TARLEL,
FOIVL,
FMFYL.,
FSUBL,
FSURIL,
Loc,

n
o
8|

FILE UDEF

JME I FGETL
ARIGFRE
JMFP T ARG

0

DCA LORD
DCA HORD
TAD KZ7

DZA EXF

JME T FNORL
CLA

JMF T FLOAT

0

TAD ORIGND
OCA FILEND
JMZ I TAELEL
JMF I TAELER

Do AN SN Y
~

o
e

o

MASS
TAELE
FFOIV
FFMFY
FFSUE
FFSLUE1

FALE-VYE 10702774

/FLOAT ROLTINE

/RESETS ORIGINAL TAELE
/ IF NECESSARY

LZEE IF IT NEEDS CHANGING

FAGE

o
2-2



.
5]
(i}
-,
ay]

03400

QRA0=
034604
QL0
D3E04A

Q34607
03&10
02411
02612
Q3413
024614

03415
0z&16
03417

—~
!

Yo D ) D30
oy O o
o~ O Dl R e

O D) DY DY 0) D)

eRoReRoRel

=4
03637
02440
0=441
034642
0246473
02444
024645

03644
032647
Q3650
Q2651
024652
Q=&5E

EASIC

SA00

OO00

QLT A
4£77

7040
1704
1570
25465

1113
2274
7001
1231
3113
3473

7240
1571
7041
1704
7750

SZZ4

7001
1704
571

1274
2113

SE00

341
1274
3113
7040
25465
4707
4702
2702
1201
1200
2245
5445
3445

QOO0
1142
7041
1704
7650
SE4 4

VIRTUAL FILE

#2E00

MASS,

LIFDATE,

ROELE,

GETELE.

EXFCHE,

EXFAND,

ouT,

EOFR,
RWERR.

TAELE,

M=
M

CMA
TAL
TAD
ncA

TALD
LA
IAC
TAD
DzA
M=

LA
TAD
CIA
TAD
SFA
AMF

IALC
TAD
nizA

TAD
LA
IMF

TAD
niza
CMA
OzA
JMS
JME
15Z
TALD
TAD
DCA
AMF

0

TAD
CIA
TAD
SNA
AMF

UDEF

I WRELEL
I BLINIL

ELOCKEL
I WORLDS
I WORDZ

ILOOFL
TEMFZ

EOFR
TLOORL
I NEXREL

CMA
I WORDEA

I EBLOCEL
SNA CLA
ouT

I BLOCEL
I WORDA

TEMFZ
TLOCFL
I MASS

TEMFZ
ILOOFL

WORDZ
TAERL
FLOATL
I RWL
REDIF
WEL

L

I .+l

—

ENTND

I FILENL
CLA
I TAELE

FALZ-VYE 10702774 FAGE =

SGETS CORRECT BLOCE INTO CORE
JWRITE EBACK BLOCE IF
7 CHANGED AND CLEAR

SZET UFP CURRENT ELOCK T
/S BLOCE-1 FOR ISZ

JMODIFY “EQF” RETURN
T RETURN T THIS
4 ROUTINE

JGET NEW EBELCCE

SIS THIS AN EXFANDING
/s VARIAELE FILE

JNO = TAEE ND AZTION

ZEXFAND THE FILE

/RESTORE NORMAL RETURN

/RESTORE NORMAL RETLRN

/FORCE A RE-READ AFTER RE
/ OR WE ERRIOR

/RESET ORIGINAL TAELE
JRETURN WITH ZERID FLALC
JWHICH MESZAGE™

SWAS A GET - GIVE “RE”
JSET UP FOR “"WE® (OR "RE™)
JFUT THE JUMFP IN LINE

/THE “RE” 0OR “"WE” MESZAGE IS

7/ NON-FATAL - FROCESSING CONTINLES

/1% FILE CURRENT

/YES — DO NOTHING

10



VAR A=

Q2ET0

02671
Q2LT72

D2A72
Q2A74
QLTS
QZET L

O2L77

Q=700
02701
Q2702
0O=703
O=704
02705
D704
02707

04000

Q4200

04400

BAZIC

1113
274
7001
1245
B ]
1044
2275
1704
2705
2EED
1275
=044
1274
211z

SE44

2302
QOO0
0000

4000
7000
4200
7000
4400
7000

VIRTUAL FILE UDEF FALZ-YYE 10/0Z/74 FAGE 3-1
MIOVE, TAD ILOOFL /NO - CHANGE IT
DA TEMFZ /EORROW THE “SFN- RIOLTINE
IAC Z IT= NOT A JMS 20 FIX RETLRN

TAD SFNRET
DCA TLOORL

TAD EXF JSAVE EXF AS THIS ROUTINE
DCA TEXF /S WRECES IT
TAD I FILENL JENTER WITH NEW FILE #
JMEPO T CSFNL
SFNRET, .
TAD TEXF /RESTORE EXF
OCA EXF
TALD TEMFZ /RESET NORMAL RETURN
OCcA ILOOFL
JMF I TAELE
NEXREL. NEXRELC
TEMFZ, 0
TEXF, 0
WRELKL, WRELE
ELINIL, ELINIT
WEL., WE
REDIF, RE-WE
FLOATL., FLOAT
RWL., RW
ELOCEL, BLOCE
CSFNL, SFN+1
FILENL, FILEND
TABRL, TAELER
#4000; NZF /MAKE THE OVERLAY NORMAL
#4Z00; NOF S SI1ZE
#4400; NCOF
$EE5555E5S

11



/0578

ACTIVE =

ARG
ARGFRE
ELINIL
BLINIT
BLOCE

BLOCEL =
CHANGE =

CORE
CSFNL
ENTND
ECQFE
EQFR
ERROR
EXIT
EXF
EXFANL
EXFLCHE
FOIIVL
FF
FFOIV
FFMFY
FFSLUE
FFSUER1
FGETL
FIOLE
FILENL
FILEND
FINDEK
FINDOS
FLOAT
FLOATL
FMFYL
FN
FNORL.
FRUTL
FZUBL
FSUBLIL
FTYFL
Fi

Fas
GET
GETELE
HORD
ILOORPL
INSAY
INTL
ARG
K27

kS

k4

E40
¥.77=7
[
LOCATE

EASTC

Q=07
IL77
D344

Lo

&15
554
037
722

B eI

5400
117
5400
01=4
012z
27064
2N A
=423
2450
SEZA
2702
2555
2005
Q134
0135

2554
3957
0150
2066
DA
2400
3607

0045
0113z
004a4
0114

FNE R

VIRTUAL FILE IUDEF

LORD
MASS

MODEZ
MOVE

NEXREL

NEXREL
NUMER
ORTIGND
T
FOINT
FIIT
ROELE
RE
READ
REDIF

RESCHE =

RW
RWERR
RWL
SFN
SFNRET
TAELE
TABLEL
TAELER
TAERL
TEMFZ
TEXF
UFOATE
WE

WEL
WORLDO
WORD1
WORDZ
WORD=
WORDS
WORDA
WRELHK
WRELKL
WRITE

Q44
2600
3552
464
654

=
4673
3427
3547
3624
461
3403
SE0Z

2010

(0]

J

N [
n

S
O
>SS DR D

|

Z

ShA
BL44
B b
D24
2707
24674
LTS
2401
2025

V%)
~
i~
-
=
-

0142
0144
0145
0144
0170
0171

3352
674
2472

12
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