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1 = 4¥X of Corc Mcmory
1 —~ ASR-33 or nuP'SS Console Type cr liodel 31G/S‘Gwo3/05
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Stk 5.1.2 Supported Hardware.

Up to 1GK'6f C6rc.Memory.
5.1.3 Réquired Softwdre{b

None.
?ftf\ 5.1.4 Supported Software.

"obﬂam written in BASIC. A
ograns wriiten in FORTRAN ov

Vill read in and exceute 2ny
method is included Jor linking t
DAP-1G.

~5.1.6 Special Relationships.
‘Thic sycten can be configured to execnte under the RTX-I6
Frecutive or tue OP-16 Operuting Sysien. — : T

e

5.2 ﬂ@r{orranco

— iy, e e

A

oA
5 "p’
4

{

$.2.1 Dcsign Goals,

This compiler will have as nary of its Features 45 possible
— operative in a 4X version. Pnc followinz features will definitely
be inciuded in the ﬂK version: READ, DRINT, DATA, LIT, GO w0,
IF-THEN, YOR-TO-S7 P, NLXT, GGSUB, RZ:;HY EXD, STOP, DbF LIML~;
interactive operation, and source pvo"ra ‘e Luxnb., -

This compiler is d951gncdb~o bc Wp”arﬂ—vono tlblc to a. tuitlnk
user conifiguration. :

0L A sanOT oF thls lan“utge will also be a subscﬁ offthéfi‘
' " Time SthlP“ \SlC : : , S

. . - . - e ..
. .. ot DA e

i AR nput/OuLput will be hand'

- by an I0S package to alloy
qzon to new dev1ces. v R Lot

5.2}2' Almln" C”ncndoratlons.

This compiler is aeblgncd to bc compatlble thh the'aulti
pr00rammnn" env1“onxcni oi OPulG ; o

5.3 Res trictions S. e :
AL prograns: nust be Writ en in BAQIC as dcacv:bed her

.

ing A

subset of this Lum agae operates properly in o con “Mm with B onf
enory. 3 S R g e,
i . . b .‘ g \,._/__E (\/st. ;b; u' AI\;U H{
5, PRGCEDURES- : ’ / vw,vmr“x'e.
¢ PRGCEDUR - 5 . ‘ A TETS - L
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¥
E
#

Jine fced.

6.2.1.3 Inﬁut Error Cor

A leftwara arre
be used 1o delete ono ®
A comnercial at (€) ma

6.2.2 Output Data Formats“

6.2.2. 1- Request for S*wt?‘,ﬁt Input 1,' ) -

BASIC ouiput a qng%tlon nark ,ollowod by an X-ON
Ctime it is. ready to ¥BBeive a statcment input.. IL the pre-
vious statement was a #Wall statoment, the QU("tlon mark is
output but thc X-ON is.,ot This featurc alidws orderly
teormination of projgram in )'n. Irom noper tape. .

n,

achf

.

- . ‘ . sk (0w oI oot 10
K P S A‘ (L ,'.';_*)-:/:‘- ,' B

= A ~ —— eam P e ]
e S e e s T T T - .
- "3 Lo M
CPLI<"”\F’ i” RS
|uC ) R
CCOVRUTER AND COVIDNTATIONS GROUF - - - e . ‘
6.1.1 Stand-Alone \cr sion, - :
nhe stand-aslone version iu loaded from sell-leading papor
tape and c;-:cc;utod starting at a certain location.” ALl further
communication is via the ASR coasole. .
te~ 6.1.2 0p-16 Yorsjon.
BASIC is c»o llod Trom the console using thc RTX Xeyboard
progrian. Al) fuvther communicaiion s ulLLCL1} with BASIC via P
—_ the console. A "QUIL" command is provided for termninating -
| BASIC. ; - . 4
6.2 Dets Formats. , S e e ' i
6.2.1 Input Data Tormats, . o - o
_1 6.2.1.1 Stateuent Inputs, _ ) A
Dpiajled SiﬁgO“C’i{O’hu o, ara described under Syntax #
(6.2.5). Statemenes nust be channted by a carriage return. 3
A line fccd is optional.,. . Thoe sceouence X-0ITy RUBEOUT may _;
optionally follow the carricge return or carrizge return, Iine *
feced. A null statement has a gpecial mcunlnb—-s ce Section i
6'2.201. . ) : ) . “:’
o~ 6.2.1.2 Data Inputs. Gl ' ) - b
The data nust be ¥n the format described for numbers 1
under Syntax (6.2.3). Pata nust b2 terninated by a carriage 1
return. A line fecd is ODbthul. The seqguence X- O“F RUEDUT - 3
) may optionally fo]low the carr a"e return or carriage retur 3

SC&LLtQCHQE K3V - | SHeeT 3
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RGP RGN 2y NI R L .. -
. o el _ . .. ' '
FOENTETER BND {RHMUINTAYITRG Lo ’
i o i .. - ol .
6.2.2.2 RNequest for Notin Tmmt : . N
BASLC cutpuis an exclanation peint (V) {followed by an
X~0X cach tinc 1t is ready to receive data input, LA
¥ . rawdy
: . 1\\L
- . . /‘\r.’\(/ )
6.2.2.3 Listint Quipnt : M , t

4

Statei:ents ave output by order of line rU'Herc with all
spaces excepl these in comments and messages \dr\l ctod.  Nunber
arc output in a standard forrat described in sccetion 6.2.6.

Lach statenent is LC“'lnaico with the scauence carriage reiurn,

oo line feed, MN-O¥E-RUBOUYL. The progran is tcerminated with a
null StﬂtCHQUL. '

6.2.2.4 Datn O tout

Data are output in the standard forrniat described in
sectionsG.2.6 and 6.2.7.5,

6.2.3 Irrox HOSSuTL Tormats, ‘ .
G.2.3.1 Step/imnd MNessanoe .

Whencver a STOP or EXD is encountered, the line number
and the vword EXIT is printed. If the erogran ternim tes
by executing the highest nunberced statement without encounter-
~ -ing either a STOP or an END, linc number 0000 and EXIT arve
printed.

6.2.3.2 FError M“ssages ' .
Ve - The following nessage 1is leHLCd for cath error encount~

v ered during cither statenent input or exccution:
ERROR AA LIXE BBBBEB

- . . ) ) =
where AA stands  for an error code and BBBBB for a line numbdr.

6.2.4 Internal bata Formats..
Programs avc stored internally as conmpresscd statements.
A linc nunmver table b«VCb thc ‘starting byte locmtlon in core of
cach statement. _ R . e

6.2.4.1 Variable Storq e .

All variables arcvstorod as standard floailnﬁ—pOJHt
nunbers (two words per vnr'ablc). Th1 101mni _is described in

-

the DAP-16 Mod 2 assembleor manual,
. N - ey
] ' Sizpy ~C00I nET B0 1D
.' : A‘ ‘uo f’lh‘iﬂ
. . . } ) 'Jl’ “", \d . R v .
- e y NS aA e - r .
FSCHRE oy REY SUEET . G5 4 o
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L3
L] - o
e —— e s e - AUV S S S PR
Y =
o an - S
2’ RS /6;/ - RN -
EnC
COMPEYER 200 LOMAE 020 ponnp ;
- - e e ——— e ——— S -
1
i R

C.2.4.% Cons Luu .M()l‘l"(‘
Constunts avo clore AS Citherone-vord Ffixed-poei ¢ nunbo
ox tvo-viard Tiontina~point nuubers.  Yhe precoeeding b ova
indicates whoethor the constant occupies  one word or 4 ..

6.2.4.3 Control vles - -
g— ‘ S e e . PO 4
Bytes with specinl volues )
omprossions Loy
constantss

I

Souhie Sstendard b’{:u‘c cent o types, lll(h(d “roae of
arviables,. cte. S

€

. 6.2.4.4 /‘"fmwm!:..r ie th(@

| Sepianuneic By

B

veen 0 and 127 are ocod ac

i ' B:."cef-: vith USASCIY cienisdicarce (""-' ues betveen 128 and

' 2558) arc used to hold variable 1es, arithicoic operators, cle.

6.2.5 Statonont Syntax,

o ""‘ho following svntaxr is degeribod in PRackus Noraal Form,
Quantit: 1CE encloseod ..3.(.})7’)'(”i:‘_1‘ ond broelets (< >) are retalin-
guis “1@ Viriablos venresonting o clnce of syncectic varinsnles,

A vertical line ( 1) connceling tvwo cleunents neans 10",‘*1.(:’1; 0,

<. o~ Y e e~
cd in, scuare bhraclets

A colon folloved by an equal ngn (:+) means "is defined as."
R

An element oy groun of clements enclos
pt (£2)) may be repeated

}J(’* O

follovea by a su‘mcrim’; and supersceri

any nunber of times within the inclusive: rafige of the subscrint

7~ and supers :ipt. A1l Jetters and syithol
<

S not enclosed in diamond

3y

brackets are actual characiers o1 the syntax. PRlanks arc ignored

anywhere within any BASIC statoment cicept a comneni statement

or a messuage.  Thus GOT0, GO TO, and G OT O are all GQJ.L\'t.leﬂb.‘ .

fgﬁfph?lbctic character> := AIEBICID] ElFiGlHlIlJlfilLl.‘.I|N!O,IPIQIRISITIIUIV Wl

XIYlz
<digit> := 0111213141516171819 ,
<special character> = 4= /ITl=1(DHIKI> | 1151 A
<integer> 1= [Kdigit>] (i] '
<decinmal number> = [Kdigits)
<sdgn> ="[+1-]
<cxponent > ¢ L< ign> [gdlf'li>]2 . 7
<nunber> &= E(iJ)L(EgCl‘>l\J.ldC‘LJ.OH>l<dCClmcll mmbm>:]l [:<c*<ponr~nt>:] 0
<signed. er.bm Si=Lsign> <nuaberd> - ’ '

——9 C<dl”)‘l,>j . - R

g
| and =

<simple variable> := <aJplmbeiJc C]‘.:ll"lCLOl"> [<digit>:] (1)
<fraction>:= | <integer> -

o

3
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S VLTI N ITT Y e -
..JL() ,,\ '~"' ANETS N
¢ e, -
tec, "
COSPUTES A8 L0 oy ruep ’ . Lo S R T
et g e s -—— IR —— —man e o <t ol o e ity e 2o
. .

Lsubsayiploed variableX 1= Calohalolic (‘h'n*'w cler> (<expression
: [}»;/_‘t:_?‘.')"/J‘L“ Kl '>\‘\J

rarichleod» o <simple variable> ]<;5.11),_>5;c:1‘;lp‘t(;zi variai (,‘:'_‘)' ’ o
STuonction names o SOOI P AT L S LALSLOG s N PRy Ur,“
Ipi<Calphenotiic chasaotar s 1
P - -3 ~ 4; ~ ~. R .- 2o e / -
<. nctlion tern» r=dfuncliion name> { Cexpressiond )

Pt N - o DRI DRV N I S S| . LRSI (v my g~ B T AN e e
<Creerm>» re<nvaboertenriobhr el wneiion Lo ] ( LOXRTCHSL0oNn )

3

N

<duvolulion Jactor>:= Clevi>i<involution factors PLloerms

Itiply fnctor> - Jdnvelulion factorbicaultiply factor> [+ 1 /)
. <involution factor> '
SOXNDNTOSSIONS, 1 mulidpdy Tactors> o imn>eipressiondllexpressions
Fal = <ine olut.x\m ractor> -
1

Lo -t
bZassignrment stalonentd> e LT Qvarisbhle > LerpressiondiLvarinbie
: ' ‘ Lexpression> : '
DCTEAD siateuont> v WAL <reced list> )
SIWNPUD statonent s oot INDUl Lrend 170ty

C
i <DATA stateaent> 1= DATA <nuuber 1icl> ' _ -

i {uumbcr list> 1= <expressi ‘ '
KPRSTONE stotementss (== RUOTORE - -0 . o7 . .
< PRINT siatement> 1= PRINY[<print 1 ‘
<print 1ist>:= <<print iten> [ [('] 1( >rint iten]) [" :] (‘

<P§i_ﬂ"& 1ten> 1= CeNNression>liiessa oS |<iessnEces- <:::‘.>A: ession>| TAB.
' (<expression> ) . .

"[Kalphabelic character>|<iigit>l<special char?ct “‘>] 3

1l

<I]CSS?‘”\”> :
<comment > := REM E<a].phn‘;>'ctic character>lCdigit>| <%oc\,‘a1 chax acic“};%}
< GOTO statement> 1= GOTO <Klinc nur.:>~1‘> '
<GOSUL statement > ; OSLm<11ne nurmcr>

L RETURN stateoemeni> := RETURN e,

- <OX statement> 1= ON<expres n.o“/ GOTO Lline number> [,\*1110 nmnbcr>_]0

< Jine number> - [<d: rit>) 1 : _ o

< logical IF siatcmcnt> = IF <cxpros;<,1on\ <1 elational ODGJ ator>
, <expression> [THIN «statoment body> [:
‘ ' <statement )Od‘{\““ PPHEN <Jdne number>{GOTO
_— . <linc nu.n!.>~1>Jl ‘
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rions Linc nunbers,Lline numho

PN

-

"o zavithietic I¥

¢ s x N Y

|
:;~-r}>1‘;'f‘:"um\ [0 l j y LeEPre.sie: s
. : ‘

Sreloational opovaiors

ZTOR statenents

N ST slatenent s 1o wlwigelnple varviable
L STOP otcolement

Iab!

{ <RND sintenent > 1 1ND
11-
al )JCJ“

NDINLNSTON stateomoents o DI 1 <dimension variable> [_‘,(d:i.:*l(:nsic,\n vari

taslaa\ bl LU

toLdimension vaviablel> o= Lalphaebetic chavacter> (-\ ize> )
(3
‘{;OT}’J 0

A "“ -1 - o .- Tt - P B T T . oAy s B [ S r-\'. NN -
SPEPING statement> s Do Zalplhaliotre chos aetor>/@aimple varviable>) s
Lonpression> ’

e IO

integer > 3 <inte

AN

<size o=

<CALL stolenment> 1+ CALL(Zonbrodtine identiii
parametor>] )
0

<subroutine idenliiicr> 0 ZeNProstaa>

oer> [, subroutinge LN

<subroutinge parencter> 1+ Lexpresnsic
L response> 1= Laynten CO‘ ‘d\l\/‘”"I" ot
deletios mediate comui

NILIST 'L/‘?fl}TUElQUIT

N

<cormand reguce

rJr“
(o
o o
\/

sy >Lcm comnmands 1= JOBICLEARIEL!
<line deletion> :=<l1linc nunber> ) < . . o
) — O

<immedintc command> = <{immediatce SJ'?\tC'll'll't>E <iunmedia 10 &tauc"c“t‘ﬂu

>l nnAL statewent>|LINPUY
I‘ stainme m)|<1’“1"‘ statanenis>
m sical IF stateneni>| :
V stnd LO cm\/( <ON st'uux_‘n >l<ron

otemeni>|<GCSUS 8 L;LtC:‘.;:Zl‘>

b
A~Cinmediate sta‘,cn:( nt> 1= <t~._>l"]AI”Cllt

3y

<(1O'lO gtat

<d1‘1‘(,1‘.!”10 ¥
statenc ‘1L>(<'1\"‘ =t

< RETURX. .%LMCHO'W\K’ CALL s y,xtu“.:nx>|<c,o:“.:m e

statopont>|<STOP statement>.

<statement bo'lv> s Limmediate statement>I<DATA statement>{<DIN 3)?510
»J'Lcle'ﬂCllL/l\')u; INE statement>
<BASIL sLntonan> :== <line nunbeir> <Stat(zrzgcnt body> G <statcment -
body>»] ¢ ) : : .
<BASIC progran> := [<BASIC Stui:ement>](f<).inc number><END statement>

pIRY))
<—L
jabs
—~
2
:1.
h\/
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6.2.6 vNumerical oOutput Tormat in Lists.

All numbers printed in program lis tcs are p):n‘tcd to take
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the = sien i given ohe valuo ol the expross
hand sidce. '

P Wiien oxceuted, the varianble on the 1@[’(, hand side of
s3

ton on the right

6.2.7.2  RI.D

VWhen oxecutoed, o kT the next m’uﬂ zblc
unusced data 'i.“'.,(f;:.:?s Lo DATA g sadaod into the
; " o Tyon lel{t to

right. 1j no unus OO rOnian, an error néssage 14
printed ord o reiarn 1S meder 10 moda.
.
Ly ry v 1. .
60/—’-.1.-) (I-is\xkf M .
e P . —~ 4 ht T a e .o o . | . 4.9 .
When excecutod, an JRPUD statenent causes an exciamaltlon

cram walts for the user to tyrpe

point to be typed and the

~ -in the nunber of data ite reguested in the read list if
- more than ono iten 19 i‘pod in, the items must be separ ")’cod_
Irom cach O'chc:f hy commas, LD there are more items typed than
there are items in th»:: list, the extra items are lost with ne
K- eryor indicaiion. 17 fewer are tveed, BASIC responds with !
again until the list is S:hfi‘?fi()(‘l. A data iten wmay be a

<
T
"
L
joeld
o}
>
-
.

JULIeYic Ville oY an exprd

6.2.7.4 PAT:\ Statenent

The DATA statenents in a program form o pool of data
items which may be read by READ statements. Data stavencines
arce ignorcd when exccuted. o

6.2.7.5 RESTORY Statenent

When excecuted, the 2}15$'CO}1E 01,‘1{(“( nt returns the D‘\TA
pointer te the 111 st constant in the 111‘°x, DA A statement.

6.2.7.6 PRINT ’”‘niman | ' o o

6.2.7.6.1 Usc of TAD.

The word P00 in o PRTNT st
to the position spoecificd in ¢l (¢ _;pf;ﬂ R
- AR AT v LR s K]
the expreasion, '
6.2.7.6.1 Usce of Comma.
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Tecd To the rose lince, .
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GC.2.7.6.4 Yryanlt Iovnoat, '

Variableos with oo absolute valve between O, 1 and

Vh

tronctoer

6.2.7.8 ((

. W
indicatc

statomont

be nestc
612.719 ]w

Y

hoen
1
4

1ol

<y
;>‘ i

hen cxec

d lino

Loaov

»d Lo

010 st

execnted, a

TGO URC AnGioated rane punber.

S

unse

Juothe dcriat i bNANMN Y

AN .

DNSINLYYYYYY D 0T ~XAHL Y YT YTV,

o opednted in the Jormat: . R

toataorient causes control to

ymet

o

(&)

uied, this stotement t 111;Y)1 to the
> :zr:t;s.; e ithe 1i the GOLKUL

ARR St 3
PRGN b.l. Ve

JURN 1oops may

hen cexecuteod, ithis statenent tronsfers co“‘rol to the

statement following

GOSUB aas

mnode.

6.2,7.10 OX Statement

the last executed GOSUB statenent. If no

s been exccutced, an error return is made to. command

The cxp10s51on is ov“-uaio and truncated to an integor.
For cxpression = 1,

number 1
to the

truncates
in the

nunmbers

1 the

second

1o

list,
lince
loess €

list,

control is transfcrred to the first line
for cxpressicn = 2, control is transierred
nunber in the list, ctc. IL the expression
han onc or moxrce than the nmuaber of line

an. crrox return is made to command mode.
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Whoen a YOI statene: b {
ave oevoluntod mnd Lhoelr vioives
Then piven oo valas oi the Dliost Doiur
transicrses Lo the Zolle cuateren

LS CNCOUITL O

olve o7 Thio uvhid :
S onot . 1L ihe
! Ineus oo Glovhoe i o saved
: control is .w~m1¢”‘”r<i 1to thLe wi:rtCwavt ir>11(w;gx” {he

ve e yser ATV
'V,I.Ili‘, FERPRNS

To any. dej

()
the follc i().e/‘ )

be nestod

stovenoent
YUl

not,
may

", cecuted.

6.2.7.14 STOP Statc
= When cxecuted, a STOP statenent causes the linc
~ and the word ¥NIT to bLe u1‘4_ed and BASIC rofuras {to ¢
modec. A program neced nol have any S0P statemenis,

6.2.7.15 END Stiatenent

to a SToP statenc
-

L=y}

identical
END statemen

ent is
not have any

An LRD staten

program ncad

6.2.7.16 DIMENSION S’L”Li(*rnont .
This statement establishes array sizes, t is

AR A
“tldaa

during cxccution. DINMENSION statcements anywher
pYog

TYa,
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BASIC -16: FELKOQ@_ .
Code Lrror__(explanation)
AS Array subscript {index wrong)
DA Data statement missing or no more data :
DF Deleted function (AT, SIN, COS, TAN; SQR) ;
Di. ‘ Delimiter (ex conm:, instoad of period or vice versa)
DN Dirmensionced variot e mame {1 letter only) -
DpP*% Too many decimal Points
— DV Dummy veriable (must Not be indexecd) ‘ -
Dz - Division by zero
FD F O defimitor
7~ N Function definition (IFr missing or no letter after FN)
’ 1C IF condition
D ’ ldentifier (N(;ither variable nor reseprved name)
v Indexed variable in FoOR or NEXT
. GS GOZUB more than 8 levels
LG L.OG of zeoro or negative number
MO ¥ eirory overflow (Try Cl FAR if in source mode)
Mx Aatch bot faund o Miissing char x
NO Numeric overfiow ar unaderflow :
NX NEXT (iNo 1702 s tatem nt o undefined.variable) i"
ON ON (No GOTO o erpression & 0)
~ PD PRIMT delimiter
RT RETURMN without GOsLIg3
SN Statement number (= 0 or > 9969)
7~ sQ SQR of number ¢ 0

Ss Subroutine selection {undefined subroutine number in CALL)
TH CTHEN missing in IF statement |
TX¥ Text string unclosed (1riscing 1)
U~ Uindefined own function
um Unary minus (ex.~ -~ or +- or % or /-)

B, us Undefinced statement “
v Undefined variable

* Dessa felutskrifter erhdlies vid inmatning av'pr*ogr'am,

MO adven vid exekvering,
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CAL L. anvands for att 1 BASIC - 16 anropa egna assembier‘/ 5
Fortran - kodade subprogram som utfor exvis in/utmatning

S -
av analoga/digitaia virden.

‘ CAL L (Sueiutinnumer) parameter, parameter, , .. parameter)

dar subrutinomummer {1 = 10) igtdliet for namn anger vilken rutin
SOM AusCs

~
Parameter kKan vara ett variabelnamn, en konstant eller ett
uttryck,
CALL. - p scessorn i 43724 - 14057 bygger upp ett fortrankompatibeit
anrop i buffertarcan 1BUF pd sekior 0,
E -~ \
1256 1E3LIF JST X 1554 + subrutinnummer

~ 1257 DAC varameter 1

. L 4

1260 DAC parameter 2

~~ DAC parameter n

OCT 0 {omn >1)
aterhopp hit —3» JMP 13765 (tillbaka till CALL - processorn)
I tabeilen CJST i 1555 - 1566 skall alitsd startddresser -till
subrutinerna lagaas in,
i Observera att alla parametrar ar i flytande form (2 ord) dvs

indata mdaste konverteras for att kunna anvidndas av BASIC - 16.




am o ™ na

b e e

B o - AT e vt 3 !

‘
- -y
i
i
i

[ = :
.
€

B Cat e os i ot med M jonder oo

I
. i R
- H SO < (RN i
, .. o .
N : ! . L MY >
. . :
o . i
: . ey Vs YL
. ' s S gy P - g G
k
;
.




