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bammiildlzbalind..ENnctions

INEILE am DULEILE g ETY ESa ERROK
E file is crened for irsut with
THFILE (Cgtring named:<failiure location>).
the string conteins the full name of +he £ile. Thie
runction redquires the presence of a failube lacatdon to
whion centrol trensfers in the case the function fails., IJts
value ls the £ilg nunkbsy,

QQTEILE((name),<axnr%s$icn>{;(ﬁailura
location>l)

doag the game thina f£or output, The exrression is the
option wora which B8RS 16 takes in the hereg, It will te
asguged to ke 0 1f net surplied, Hoth of these oreraticns
leave in  +the lcgation FTYPE the type word returned by the
BRE, 4in ﬂa&@ of failure, the errcr returned pv the BES Is in
location HEROR,
I3HAJEARUZTHANE
Te acouire file names, use

TURAHME (Knamed>:{failure lecationd)
and

QUINANE (<namer:<{failure logationd)
poth of which collect the name from the teletyrne and arrends
it o the =stxing supplied. Both transfer to the givern

logation in the event of failure, and have the ternrinating
oharacter as value,

CLOSELLLDBALL
19 close a £ile, o

CLUBE (€e¥rressiondy),

The excressian's value should be the file nurker, T¢ close
all £iler, do

CLOSALL ) ;
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BameltBELL20UEEME - EUDCELONS

LlinCRLT pmbdlin e ML UL S 0UL S BLE
1a reac a character, use

Old(KeXpressiond) s
Tne value of the eXrression shoula re the file nurcex, This
functicen siocly dcoes a  ¢lC, Its value ls the character
reéact, In write 2 character, use

COUT (Cexrression2 [,{axpressiond] ;g
File 1 1is assumed 1f not asgecified, This function has the
aoharacter . wrltten as arduaent, To read and write a full
word, uyse ol and WOUT An exagtly the sare way, To write =&
gtring, use

SGUT(<naned (,<Eile>]).
Te write garriage returns, use

CRLF (Cexpressiony{,<Eiled>l i

The expnreszion svecifies how many should ke written,

Il d QUL ki L Yt £ G N
o réad a numher, use

T1n({<Eile> [,<radix>l),
Decinal radix is esssuned, To write a nurper, use

Thul (<exoressinn>l,
Extra aroyrents, in order, =2re the £ile (1 =assumed), the
radix (10 assured) and tne nunker of characters tc Le
written (=1 or freg format assunedc). Characters are
dgigscarded frem tne left: the nurtker is filled out on the
jeft with clanke, 2 sien 18 supplied if the nuokher i
neqative, cerresvonding “peratiens feor floating roint
numkers area

Rlu(<eile> [, {Eornatd])

for Flesting input, and
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ROUT (Kexvressiond, <filed[,<formatd])

fgx ﬁ;matim@ Qutrut, The Lormat word i1s explained in
;t it is omittes, it will ke taken as zerec, lasdino to
tornat outout,
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Bowmiidseellonecugfunctions

N U QPR 0 D 4 4
Twe funetions  are provided  for convearting petwean

integer and f£loating rpoint, To eonvert a Eloating roint
numeay €0 ean int€ger by truncation, use

FIZ{<expressiond),

‘e convert to an inted2r by rounding, use FIX(X+0,5), To
convert an integear to floating geint, uge

FLUAT (Kexpressiond),

SulLIALIZE

There Aare three arguientless specisl functiong of
generel interest. INITIALIZE() initielizes the (QSPL storage
gllocater, takin? all the spage Lbetween the contents of
BaTCEG and the end cof core for itself,

The cempiler provides an  INITIALIZE as the first
instruction of +the user's program, 1If the proararm starts
sonewhere Other than at the rewinning and doeg not becip
with an INITIALIZE, +tne user may say CALLw INIT;Y to DDT
hefore starting the prooran, Failing this, there will he s
tdlsester A8 SOON as the program ¢alls on  any runtime
feature,

AALLaLLLT
The Qther twe funaotions are
HALT (),
wniah halts, and

WALTA) .

which dceg a RRS 10, The compller generates a BES 106
aytonaetically at the and of avery orogran.
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BESesShBLaBLE

To execute 8 BRS, do BrRa(N,A,B,%) which sets up the &,
By, and A registers and doeg the HRES numbered N, Trailino
araquuents say ke omitted, and the adijacent conmes may Le
usad 1t one 0f the reglsters goes net need Lo he gset up, IF
the 468 18 expected te skip, a farlure lecsation may re used,
whilen willk e used 1f the pk& doe#s nct skip, The value of
BES 48 tha contents of A when the REEE returns: the
registers may e gaved by a smave list ss for erdinary
funesien dalls,

io ejacute 3 IBRM do 3BrM(N,A, B, X). Conventions are
exactly the gave as Loy BR3,

Arbitrary mechine instructicns may he generated with
POP(GF, N4 ApBpX). This works like BRE and SKRM except that
the opcode is the value of 08, which nust bhe a c¢onstant,

Thus, ARS{(31,%) and POP(B738,31,¥) are eculvalent,
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thencoinllar

& vroaran  is  corplled with felleowing set of  ttvy
actionss

GIVICH S

T/144649 ithe date or the last (8¢l agsembly)

SOURCE FILE: <file name) <terminating character)
[the terminating charaater 4ig elther "," « asgumne
gefayult fille for BINARY ang LISTING, or "," ar "t
gapana further f£file namnes]

BINARY FILE: <file namad <terminating characterd
fdefault is NQTHING]

LISTING FILE: <f£lle nane> , [defayult is NOTHING)

¥ OSEL L HHEB 263 CELLS (Asnl,LenZ(n3) ,Tind,nE,Tenb,nin7)
@

The "n ZRRE" does not appear 1f there were no errors,
The nuskers printed out in the compllation summary have the
following significances

Ainl, nuskar of symbol table celis rermaining st end of
conpilation., The synkel takle has about 4900 cells,
Symeols take 5 cells, constants take 4 cells,

Lene nunker of literals (oonstanta) in the literal table,
This 1includes constants actually written in the
nyoaran, temporary and f£inal valuyes o©f constant
eirrassions, and otner cosriler-generated constants
aquch ag field maska,

(ni), nyiker ¢f literals whioch were never referencad in an
instructien,

Tin4, nunney ©f indlrect oalls generated ftor lakels,

n#, nunrer of Indirect calls ganerated for arrays and
uncticns,

Ting, total nhunker of Arithnmetic temporary cells
aanerated,

Mn7 gsnallest amcunt of svmbol takle space angounterec at
any noint during compilation, This numizer is swaller
than the "A" nurper by roushly the numner of tokens

it the longeat statement in the program, It is the
test measyre of now ¢lose you sre to  overflowine
Odpl's synbol takle,
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Ihe. Buniise

L subgvsten called ORUY oontains the QSPL  runtire,
When called, 1t gputs the runtinve code inte vage 7,
regd=cnlv,y and inltlalizes the pop transfer vector in rage
Qs it le2aves 1F set after its storage and converts jtself
into LLT. Dumes and continues nay bte performed exactly asg
though 1t were LLT. Tne user may get upr SAERAY to the first
unusec cell nefore callinag IwiT: otherwise, SAKRAY gsts set
e 100k Revend the last none=zero word of the program,

. o o, o o - —_
e . . e i S P S, T, T o S . " « -
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LPPENDIX &
Kuntine peteils
SeLinas

A USHL string cgesarintoar consists of four words, emchk
of which 18 a character pointer (3» word address + 0, 1 or
2) .

Tgay ares

neinter ¢ charaQtery kefere first eharacter of srace

allocated to strina,

reader pointer f£or string.

writer rointer £or string,

pointer te lest eharacter of srace allocated te string,
150D areates such a descrintor, REL, REE AND REW set reader
and  writer pointers. Characters are counted from 0, KU
reacs the cnaracters fetween reader and writer nointer, WoE
writes coharacters Letween writer and end pointers, HCH
Reacs onayacters retwean writer and reacer pointers. WO
writes coharacters hetween reader and resinning pointers, A
variakle declared 3TRING Dust contaln the address of »
descrictor when it ls uvsed in a string orerstion,

Baaing.logic

& valld dArus address has bit 3 oFff pnd it 4 ony rits
Nw2 are lonored and bits LHed3 conprise the actual virtual
address, OFEA angd QEI are used 40 translate such addresses
wante core addressges into core addressess; it the desired page
18 not in . cere, it A8 read in  (whigh usually involves
writina out scre cotner pace), CEAS and CEIS do the sane,
exeqrt that they alsc set a £lag associsted with the buffer
Lo ensure that the page will ke reuritter on the drun kefore
a new one ls proueht into the pufter,

COLE. LACFALE Alloca®ion

A kleck allccated by a (fixed) arrav declaration or by
g sirales sraurent call of HAKE contains one more word than
wes reauested ky the user, The extre word, which ig tnhe ¢ne
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irmediately rreceding tne zeroth werd of the bloek, containg
the tafal lenoth ¢f the bBlock, including the extrs word,
The tcrn twoe pits are used by the storage allogator:

pit O ia on Af the block is free,

£it 1 1s on If the next lower kleck is free,
Hlocks allocated by a twoearoument call ef NMaKE doe ngr  have
htig extra word,

An arrvay felny used for storade allocatior (i,e, one
get UL kv SETakKAY, ar the SARRAY array) has the following
forms

Yol o I8 fRutants
-l Lenoth + flag kita, see akove

7 Fead size, Or 0 ficr an array which allccetes

variatble sized resas (or rlcoeke),

1 Accaress of routine to call when free space im
B axhalsted, This werd pmav ke set Lv the
< J croaraurer, The sveten does a CALL* throush it

2 Feinter to master free list (or dust to free

list for arrays allocating fixed size rlocks).

3 free soace +o e allocated,

The free list for a fixed klock size arrav starts at
the second wers of the array, is linked through the first
word of each free plock, and terminates with a zero,

Ine mzster free list for a variacle kloex size array
uses one rlock f£or each wlock size, Three words of thie
Llook are used.

-1 Length + flayg blite,
£ pack=pointer, Terminates &t QOth word of
ATTAY .
b Feinter to siavesfee list for +nis blqcx
HlZe,
P rFeinter to next klock on master free list.

) Tne glogks on & slave~free list are all of the s=ame

e s1ze, 1TWe words of each are used,
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- Lendth + flag rits.
£ Eack polnter on slave~free jist,
1 forward polnter on slave=tree list, or 0.

The jmst entry on the master free list mav ke for hleek
glze 2. In this casg the third werd is not avallaple, Lbut
it 18 net needec, since the master free list 48 serted oy
decrasging bleck size, and the the snallest seesikie hlook
plze 18 2, '
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UHEL RUNTIRE POFS

*Cnornerenle means that all central registers not  usac
return vesults are destroved, ‘

* On Tnemenic means that all central registers are cleared,

fetat:
200

lal

102

103

104

108

1¢s

107

whenenie

CALL

+ N&o

+ ME

Rk

*x ROy

Enngalon

Function call, 7Tne definition is 4Yust AnUw
Os Unus F(A,2) comniles LDA Ay LDE By
CALLw §,

bumeric tQ string conversion. (O) =
¢riginal intedger, (&) = string deserirtion
stidress, (B) = radiwx, (X) = numser of
characters to write (=1 means free format).
CuE(b,s) compriles LUA 83 LDB =10: LDX =w=l:
HeC A,

Frint string sterting at » or teletyre with
EFE 34, Mot output by conriler,

CUtgut integer to file, (A) = f£ile numper:
(Cle(B) o (X)) as £Oor UEC. ITCOUT(ASF,R,Q)
comglles LDA Fy LDE Ry LDY Gy FIU B,

KUntlne error.e ¢ {88k (¢)) is the srror
nyuteer.

kead character, ne metien, (¢) = string
cesorivtor adidress, Reads the aharacter
fellowing the one sddresssd ry the
desorivtor to A, Thne descrirtor is neat
¢hanced, GO(5) conemiles HCN R,

kead character frem strina. (@) = strina
degsorivtor address, Reads the sharacterp
fnllewing the one addressed ryv the
degerivtor inte A, lncrements the

Ceserintor to point te the character, Skir

1t string is not empty., ACI{S:F) conriles
HKUS 83 BRU» B,

Write cnaracter (¢) en string (A), SHee
ROE, but writes charscter from 0. 8kip if
grace laft in strinu. WwWCI(C,8:18) cemciles
LLA & WC8 €y BRU= ¥,

v o e,
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112
113

114
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Manual
* RO
® Wt
v RED
* LN
+ RER
+ }Q&I’kx
+ F3C

CHa

Runtime Detailsappendix A44

kead character backwarcs, See KOS, but
reads the oharacter which woeuld have reern
written py the last WCE. GCL(8:F) conpiles
ROB 8 HRUx p,

Write character backwards, See ECS but
writes (U) into the strira sc that it will
ke read by a rollewing KCE. WEDIC,S1F)
corplles LDA &y WCB Cy ERUw F,

keset string descrivtor. (Q) = strins
cescrivtor address, (4) » charaoter nunber
te get read pointer to, (%) = onsrascter
nureer to set write rointer to. SETS(8,W,

4

Wi compyles LUA Ry LDB Wy RED S,

Lenath of string. {(Q) = string descriptor
adcress, rnNuncer of characters netween rage
and write pointers (,ie, nurker of
charactars of useful jinformation) returneco
in A. TeLENGTH(&) compiles LNG &3 8Ta T,

keset string read pointer, &ame as RSL for
reasd rointer oanly. SETR(E,F) comriles LLA
ke W3k &,

keset string write geinter. Same as 4B
tor write pointer. SETW(S,W) compiles LDA
Wy REW H.N\

Fstacrlish string constant, (Q) &s for I&r.
ine word after the ESC contains & character
count, the rollowing words the nharacters
recked 3/werd, The string deserictor is
set to point te this strirg and control
TETUINS t0 the word followina the last word
of the string, Se"ABRCD" conriles ESC S
LAaTh 43 ASC 2,ABCD,

Ccerpute effective address for paged ondect,
(W) = drup address, ¢ore address of obiect
returned in %, A pregervecd, B destrovern,
ihe validlty of the core address is
auaranteed only until the next smged
gtorage POF. Use CEAS 1f obdeot 1s to re
meaified, AepP,X compiles CEA Py LDA 4,2
T4 B
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140 Cwy
121 Cdf‘*fi
122 cHlE
o 1ea4 R
128 DX
146 REUT
127 CHE

Funtime Retsilsanrendix 245

(erpute etfective address, inrdexed, sene
28 CEA axcept that (4) is added +to (0) +o
Gat drun address, Use CEYS if okrdjeet is *o
ce mealfiea, A¢P[{l1] eccwpiles LOX I3 CKEI Fs
LEA 0,23 BTA 4,

corpute effective address for ahove, a&ame
as QEA, put for storing irto obiect, P,iea
conniles LDA Ay CEAS Fi STA ¥X,2.

comrnute effective address, indexed into
array. FBlljeid compiles LIA hy LDX Jp CHIS
Fr 8Th 0,2, :

Kecursive call eptry, ¢ (Ded (0)) gives
nurper of cells t¢ aliccate on stack for
aravrents and SAVEC variatles, BECURSIVE
PUNCTIOH F(X,¥), SAVE 2 cempiles 8Ta
RECRGLy LDE 03 RCAL 3y LDA X3 STh 2,2; LD2
Yr 8Ta 3,2y LDRA %y BTA 4,23 LDA KECRG1; 37k
Xy @IR Y,

FRcursive function exit, kemoves rlook fron

stack and returns.

Loukle X register, iUsed feor floatina roint
arravs., If A ls a REAL AEFAY, then Bea(l]
compiles LDX Iy LBLXs LDFe Ry 8T8 B,

keal output. (C),(C+1) 1s the nurmper. (A) =
tile, (#) = formst. ROUT(K,N,Q) compilas
LUA N3 LD2 Qy ROUT &,

convert real to string. (0),(Q+1) is tha
nurker. (A) = string descrirtor address,
(#) = rorwmat., CRE(W,5,C) ecompiles LDA S
LEE (3 CRE R,
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! <lx WMEPL Menual
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AR
AFPENE
ARKAY
BOORFY
RGET
BINEwY
BEUL
BRS

By

LI
CLGBE
QLo&salL
CODE
oy
CHE
ORLE
(I
DECLAKE
1
ELai
EL&HTE
Ean
BHDFOR
ENDIF
ERTEY
AW
EXIT

ELTERNAL

FIELD
FIXE L
FrALE
FliK
CES

CER
FLX

APPENDRIX &

Keserverd wWords

FREE
FROM
FSHIFT
FUNCTION
ac
acn
Gel
AQT0O
HALT
TDENT
LE
JIN

CINGLUDE

ITRFILE
INTTTALIER
INNAME
INTEG® N
pout
LY
LENGTH
LIWE
LTST
LLGCAL
LOCE

LEH

HOLTST
NNy

R
GUTEIL

WLOAT
BTH
wOuUT

OUYNAKE
FAGED
PRHAMETE
PPLUSH
PMAKE
poiw

ROY
REAL
REQURSIVE
RETURNY
RE8H
BAVHE
SEAF
BCOrY
SETAKRAY
SETR
BETS
SETUP
SETw
SCURCE
SOUT
SRATURH
STHING
TO
UNLOCK
Won

WL
WHERE
WHILE
W
WO

SCALAR
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i

BATORG

PARRAY

ERROK
ATORS
FIYRE

N

B

el

N NEy
NUp
PeDUOK

FCAL

SARRAY

EATERNAL BYMEOLSAPPENDIX €47

AFPENDIX ©
Stancard External synkols

First word of storage avallsble to INTT.

Last werd not used for race buffers cr tapgles
after INIT,

Errer ccdes left here by INFILF and QUIFILF.
L.ast word cf storage availarle to INIT,
Flle type left nere pv INFILE and CQUTFILE,

sumeer of core puffers for ragins, O = all
avallakle srace,

Pegired size of adrum address sraca(2tNFL) .
NFGE=2T (19=NFL), O ® ragine will not re
U;’Ee‘ﬁ-

FPage slze as power ©f 2. B<ENFIL<(=ll.
Nunrer of unlocxed pages,

Drulh acddress 0f unlocked race,

Category to ke ysed by FPMAKY, 0 = dont+
cAare,

>R01 uge JRH for raging logic, 4873 yse file
/SUFDATA.,  4B7+F: use £lle no. F, Any of

"

atove + 24473 raoover old state from f£ile,

rdaress of second werd nct used for rage
ruffers or tables after INIT.
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{ayers
{Kwhys
Cxforxd

xforan

<rwhlled

{noond >

{xor»

<xand>

&«/ <xnot»
<xrel?

CRinodd

{radda

<x¥mulo
LEBLan>
<xeanll»

<xwfel

<xtend

<failure>
e ¢xtall)

" Kxrefd

#

#

L]

i

]

"

B

BNF svyntaxappendiy S48

RPPUNDIX D

iy
Lo

i‘,‘»(‘v’/ﬂ({ m'“, ine
gBnF Syntax of O8FPL

CXWNLD E('E <Xuhrd) )
<xtorxd> [WARRE (Xtorx)];
{xeond) (FOR <xfored / WHILE <xwhilod)s;

(identirierd> ('= / 'e) Kxecondd (f Y, <oona]
WHILE <xeond> / [BY <Xeconéd))] T0 <xaondd)s

<xaendds

<xor> |IF <xor?» [EL&E <(xoondd®)lj

<xend> H{0K <¥and)):

<xriet> S{(AND / BEOR) <xnctd)y

[NCT] <xrel)>:

xmed> [{'= / ta / ' / 1>® 4 1€ 7 1) Kxneddls
<xadd> (MO0 <xaddd),

<XWULD> w({1+ /7 te) xmyld)y

<xalgnd &Y= 4 Y/ 7/ LBH / R8K ¢/ LCY /7 ROY)
<xslansis

[+ /7 Ve /4 GOTH) <Xtailld / (KEETURE / SRETURN)
<¥sgnli»s

[<Xcr> 'y <xor> ', xaerd / <xerd ', <xard> / <yxord]
LFREOH <xtalld]s

<xtelld [Y( <xfend> ')y

[<expx> S(', <exprd)] [': [<tailured] ('
(<identifiexrd>) #(', [Lidertifier>])l:

Cicientifierd /7 (RETURN ¢, SEETURNY (<xXeord>]l:
<xrefd ${(', 4 18) <afieldd>) [<xauns>] ['e <xer>l:

018) ('al] <Aprimd {XsUbLsdg
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Lx8urgy =

CRLT LI

#

<lsc»

E ]

H]

<paohd

<ronstantd

i

ldentitenr> =

{eharcon) =

{eerald =

Cofaidr =

{letter, =

<W) (ctherchar> =

<sEtAt> =
[

¢

CEunction» =
Ciletony =

nulistons =

Cxtdny =
LAY =
{frieer =
LYnlists =

Cyrwidy =

£tolkend =

> BVE syntaxappendiy 8549

8('] <exur '1):

U <exXpx> ')/ (1lsc> /4 <xsf> 4 <idertiferd /
eemstant?s

'hoS<pscny 'y

A (1& /7 MY 7 v s letterd /4 (oatald <octal)d
<actalr>) 7/ <otherchar):

<ectaly 3<octald B [<digitd] /7 <Algied s<aicitd (D

(€aiait>]] 7 <charcony:
<letter) s(<letrerd / <digitd);
P Kgsand> [Kzseh) [Kpaehdl) i,
S A A A A Y A A O A N AV AR D)
{eoctald> /7 '8 7 19,
B/ wee /4 12y

<gny character other than '&, ', or 11>,

I i

l.fk‘ [EE

(DECLARE <xdee)> /ARECURSIVE <funatiend <xferd v
foaCtunction? <xEdnd 4 LIST

Cligtoe> s LUOLIST
nelistop? / END / IDERT <dcentifierd / ¥FUk
Kufore?> DC 7/ WRILE <wwhiled no / FLBE DO 7
ERDTE / INCLURE <isg> / <exprd) 'y / ['a#]
<identifierd '

FUNCTION / ENTMYs

SCURCE 7 BINARY / CLDEs

iistop» / FRER / EXTERNAL / LOCAL / FAGED /
INCQLUDE,

<rdeed (', LINK <addrd)g

CEdecd L', SAVE vhiist)l:

['8] <icentifier> '( [<veglist>] '),
<Grwiad> §(', yrwfad),

SLINTEGER / STRING / ARRAY / PAGED / ®BEALD
Cidentifierd:

Ciged> /7 <identifier) / <corstant® / <cmark):s




N
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KEMAYU> = <any Cf; "HE&()wh, = 5<EDE (1",

<xme> = <icentifler> ['( |<identiffer> $(', <identifierd)]
"1 ] e s<tokany;
<fielacee> = diventifiderd> '( <iecond [': <iecon> ', <icond] ');
{parasdec) = ['§] <identifierd 'e <icordy
<iconmd = <eXprr whieh evsluates to a congtant);

/i ~ !

ey
)
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Cinaxry,
Urarv, #

by 3

() (tuncticn cails),

inasry, §
+
Unary, 8§

0

Linary, 8
"oy

Unaryv, 8
o (tailing), 7

lr s

<r B

AlD, 8
AFRENT, 33

2
B3

BCORY, 27,
Bk, 27

QIN, 34
CLOSALL, 32
CLOsw, 33
ChB, 32

QLT . G4

CRLE, 34
ChE, 3%

C8N, 32
Cok, 32

DG &

g0k, B
ERRQE, 33
EXIT, 36

FIX, 386
FLOAT, 36
FOk,
canstrunt, 20
cuerator, 3
FHEE, 26
FIYFE, 33

GC, 31

GGhy 31
GCI, 31
GCTR, &8

HALT, 36

1F,
construet, 20
Corerator, 3
1IN, 34
INFILE, 32
INTUTALLIGE, 36
INKAKE, 232
ICUT, 34

LCY, 5 :
LENGTH, 30
LOCk, 28
L3k, 8
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