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�H�l ¬�~� �~�;�q�,�;�x�;�e�S�S�l�.�C�1�"�l� A"b �(�w�h�~�r�;�e� A ano E ere' ;;t.r;ineJ nerJes) 
�s�1�m�~�l�Y� mcve! tM@ contents of B �\�~�r�e�s�u�m�a�b�l�v� a pOinter to �~� 

�d�e�s�~�r�i�c�t�o�l�l� into A. 10 oony the deseriptcT, the BeGFY 
f1JnCtj,cn �'�~�~�1�·�~�J�h�t� :ce use(), sj.nct;' strlnq oescrictors are 'just iJ, 

t'lOr.d :t; loclhH 

Ee sura to read the section en !COfY atcve. 
/'lit r J.1"l 0, U $l'!. 

Tna effect is that of SETSCB,O,O) follcwe6 �~�y� �A�P�P�E�N�U�(�9�~� AI. 
SCOpy, �l�i�~�e� �A�P�F�E�~�D�~� fails 1f there is not enouqh room in B • 

.s.tJ:J. . �.�o�.�Q�"�'�.�t�l�l�J�~�l�:�.�e�.�x�:�_�.�c�.�o� . .oll.eJ:.sJ..Qll .... .c.A1S ... .cSJll ... .c.w.s.c.sB 

To cq,nve.rt �,�~� string S t() a X1U11iCer, write 

C$ (8). 

To convert a nurrcer N to a string S, write 

This �c�o�n�v�~�r�t�s� �~� 11qned number to its dectmel rtcresentlticn, 
prcduclnQi only enough diqits to accurately rerresent the 
number. dxtra arguments may be �s�u�c�~�l�i�e�d� which specify radix 
(10 �a�s�s�u�~�.�d�)� end the numcer of oharecters in the strinq 

�v�e�r�s�1�~�n� I-lor tree forMat assumed). corresponoinq 
�o�~�e�r�a�t�i�c�n�$� to! tloltinq coint numters erl 

c$ IS) 

af)() 

C �(�f�~�,�S�l� .. 
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A file 1s crenae tor 1nout with 

t~Fl~E(~ltr1nQ name>:<fa11y~e location». 

the str1n~ conteins thn full name of the £ilt_ 1h1& 
:f:unct;.icn • re',1uires the r:resence of €I fa.1..l,ure: J.aa.t.10.tl to 
which ccn1tOl transfers 1n the case the function fa111. Its 
vftlue 1s the file num0er. 

OInt ILE «name>, <exr.:reslilion) (: (hd 1 \Jre 
1 oc~t j,.on > J ) 

dees tne .~me thlng for output. The exrress10n is the 
option ware which aRS 16 takes 1n the A-re1. It will ce 
assuued t~ ta 0 1f net sUcplled. doth of these o~erat1cns 
leave In. the lecation FTYP~ the tv~e .ord returned ~y the 
BRB, in ~'se of failure, the error returned by the B~S Is in 
location ~~FH:n:; t 

10 adouire file names, use 

INNA~!(name>:<failure 10c8t1on») 

and 

OUTHAM!(name>:(fe11ure locet1on» 

Coth ct ~.I1:t)ich col>lect the nal'ne from the teletyv.,e ant] ".UJ:lQ.s 
,jJ;; t.c :'~a .sj;.tJ..o~ .s.,u.;;:;J..1.ea... .8 (;) t h t t ~ nsf: e:r. tot.h e ~ j, v tH" 
locetion in the event of failure, ~~d have the ter~inat1ng 
~hardcter ~s value, 

C4CSE«ex~ression>1 • 

The excre$s1on's value shoulJ be toe f11@ number. To close 
a.ll tj.ll:~~~ (~O 

C~OSALL ( ) , 



( 

10 re~o a character, use 

ClJI<ex~ression» f 

Tne value .ot the ex~re!s1on shou16 te the file numbet. This 
1;;unct.lcn isirocly does 1;1 CLO~ Its value is the ctH\recte:r 
read. 10wlite! cnar~cter, use 

'ile 1 is ~ssume6 if not sgec1f1ed. 
char~cter ~r1tten 8S !rgu~ent. 
word, ~se ~IN and wcur 1n exactly 

This function has th~ 
To r~ed an1 write a full 

the sa~e way_ To write e 
str lnO, '..Hl:~; 

CiLf«ex~ress1on)[,<f11e)]1 , 

1he .xcre$s1on srecifies how m~ny should te written. 

oeci~!l r4dlx 1s assuoo@d. TO write I nu~ter, use 

H~!jlJ «exr.:x:esSli'lr») • 

~xtI~ aroU~ents, 1n order, ere the file 11 ~.sumed), the 
radix 110 assu~ed) and tne numter of ch~recteIs to t~ 
written (-lor free tcrmat asaumed). Characters er~ 
a1scatde~ from tne left, thA numter is filled out on the 
left w1thclAnks. A sign 11 sup~11ed 1f the number 18 
neQst!ve. Corres~ond1n9 co.rations for flcBti~q coint 
n\Jroi::~rf:l 8J);(~ 

_ .. _,_. ____ ~ __ ,._,'t_.-.---.-.------,-... ---.. -,-.. '-'-'--'.--.-.-.---.--,-,--.-.------,-.-----.--,--.----------~'-.--
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RC01 «exctess1cn>,<file)(,<farmet)]) 

fer ~loat1ng outcut. The format word 1s excl~1ned in ~-21: 
it it i~ croitteu, it will te taken as zero, 1~ad1na to free 
forrl' :'\.t Qut ~:;ut. 

... ----.- -.-- -·-·----·-·-·--·-·--·---1-·---·-.. -------·---·-------·-· 



1WO tuncticns are Qrovlded fot ccnvert1nq cet~een 
inteqet and floating ;oint. to oonvert a floating toint 
nunu.er to ('In inteqe:r: t''l trunCetior:, "lse 

To c~nvert to an integer ty rounding, lJ,e FIX(X+O.5). To 
convert ~" lnteger to floatina ~cint, USI 

1her~ ~re tnree srgumentless s~eo1!1 tunot1ona of 
qeneral interest. INl~IALIZ~() 1nitle11zesthe QSPL stcraqe 
allocator~ tak1n? all the seaee tetween the contents of 
~6TO~G and the end at core fer itself. 

The comcilar ~rov1des an INITIALIZE es th@ first 
1nstructi~n of the user's ~rogrlm. If the Qrogram starts 
so~ewhereQtheI then at the ceg1nn1ng and does not begin 
with an t~ITIALIZE, tne user may say CALL- INIT,U to DCT 
ceto~e etert1ng the program. Failing this, there will be ! 
disester ~s soon as the ~rcgr~m calls on ~nv runtime 
feat\J:r e. 

Tne Qther two tunQtions are 

HAt'!(), 

which nelts, and 

rqI'r(), 

whicn jee. a BR~ 10. The compiler generates a B~S 10 
ButO~8t1c~11V at the end of every crcgrarr. 

--- --·--------·------'---'-----r---'----------------"-'----.-----.----,----,-,----- -,-,.-._.---



10 execute e B~S, do BRS(N,A,S,X) whieh sats u~ the A, 
h, ~nQ X reqisters end does the B~S numtered N. Trailina 
I!1I'H.Flentsl!a)l J:e omitted, ariel the ad jac~nt conn]! s rn,:W :t:E'" 
used it one of the registers does net ne~d to ~~ set UC. If 
the d~S 1. ex~ected to s~ip, a fa1lure location may te used, 
which ~11~ ce used 1t the ~RS does net sMlp. The va~UF of 
BRS 1S t~1 contents of A when the B~S returns: the 
reqilters· may ce saved by 8 sHye lilt as for ordinery 
i::unC'tlon <!"Jlls. 

B, X) .. conventions 

Artitrary mech1ne instructions m~y be qeneratad with 
POP(Qf, N~ A,B,X). This worKs 11ke BRS end SBRr except that 
the o~ecde is the value at MP, which mu~t be a constent. 
Tnus, d~S(31,X) and POP(5738,31,X) are eou1valent. 

i 

I 
. 1 
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~ eroaIam 1B coro~11ec with following set of tty 
i,\'! (; t 1 l;;m:; : 

(~q:SPL • 
7/14/69 tthe date of the last CSPL ess~mtlv] 
SOUkCE !ILE: <file name) (terminating ch~recter) 

[tne terminating character 1s either "." - ~SFume 
6ef~~lt file for BI~ARY ana LISTING, or "," or "," -
ceITa~Q furtner file names] 

BINAriY fIL~: <file nama) (terminatlng ch!racter) 
[defo~lt is NOTHI~G] 

LISTING FiLE: (file name). [def~ult 11 NOTH!~G] 

'1 til:'; 'I UcR ~s If IJces not a~::;t'ear .1f there were no errors. 
'~rtle rnm~~e:rs prlnted Ol,Jt in the COlnf:ilati.on surnmary have the 
~ollow1nas1gn1flc'nce: 

n~~ter of symbol table cells remeininq at end Qf 
c~~cil~t1cn. The By~tol tatle hal about 4900 cells. 
SYh1COls ta.k.e :5 cells, o(mstants teJ~e 4 cells. 

L:n~ nUNt~r of literals (constants) in the literal tatle. 

(n J) , 

1:04, 

T~ia includes constants ectually written in the 
ctoqram, temcorary and flnll values of oonstant 
e~~r~ss1ons, 1nd otner co~c11er.gener~ted conltent5 
such as field rossks. 

nvwter of literals whioh were never referenced 1n an 
inst:.t:\,Jct,;tcn. 

n5, n~mter of lndlrect cells generated fOt arrays and 
f\Jilctions" 

~ot'!l i1\.,lrllber 
O'E$neridtet,'l. 

of cells 

s~allest amount of svmbol tacle spIce encounterec at 
Rnv Go1nt dUIlnq comol1ation. This numcer is smaller 
tridn the "A" numcer cy rouqhly the numc~r of token. 
in toe longest Bt~tement in the crogr~m. It 1m th@ 
beRt roeasure of now close you ~re to overflow1nc 
o;:f;H:'s syrrcol ·table. 

------·--------------·--·-------·---'---·---r--·---------.-.---.--.-----.----.------.--.. -.-.-.-.-------.-.-.---.---.-.--------.-.--
I 
I 



l.\ .;wr,; l-ilY stell' C~ 1l €ij (I RU :'-1 contains the 'JSl?t runt1rl!~.i\ ~ 
en called, it ~uts the runtime code into rBQe 7, 

read-onlv~ and 1n1tlallzes the ~cP trenster vector in rage 
o. It l~BveS,F set after its storage and converts ltRelf 
lnto tOT. Dumcs and continues may be cerfcrmed exactly IS 
thouqh it were DC1. Tne user may set u~ SARRAY to the first 
unused cell oafe!e callina IwIT: otherwise, SA~RAY qat, set 
to loot bevcnd tne last non-zero word ef the progra~. 



/ 

A ~S~L strine aescr1rtor consists of four words, e.c~ 
of 4hich is a oharacter p~inter ,3* word ~ddress + 0, 1 or 
;~, . 
I~L\r1ey art:: 

cClnter tc character before flrst ~hBracter of _race 
allcc~teo to str1nn. 

I8Mder pointer for ~trinq. 
writer cointer fer string. 
COlnter to l!st oharnctdt of srace allocated to string. 

ISO cre8t~s such ! descriptor. RSC, R8~ ANn R!~ set reeder 
end writer tcinters. Characters are countea frorr O. kC~ 
re!o~ thp ch~r~cters cetween rBadet and writer palnter, WC~ 
wxlt@s characters between writer anc end cointers. ~CP 
Re!cs cn~~acters tetween writer and reader cointers. WCb 
writes charscters tetween reeder Ind teo1nn1na pointers. A 
varl-dtle (~!:;clare6 STRING m1J!t contain the ACid • .es:i of ~ 
~escrlcton ~hen It 1s used in a string oreretion. 

)\ V~ l,id dr\.Hi! ~Jdd:res$ !HH:i bi,t J off !!:ind b1 t 4 on, r: 1 t~ 
0-2 ere lpnOIed and tits 6-23 corogris@ the actual virtuel 
address. CEA end eEL ~re use6 to translate such ~ddresses 
lnto corp addresses into core addresses, it the desired rftqe 
15 not in.core, it is xead in (whlch usually 1nvolve~ 
wr lt1nq (jl1Jt SCI;:!? otner P!9€:). Cr.i\S and CE I S do t.he SSll:le, 

exectt th~t they else set a flag 6510clsted with the buffer 
to ensure th~t tne ~age will te rewritten on the drum before 
a ne~ one is brought lnto the ~ufteI • 

.c.Q.t.e_S:. • .c.~.w.e_Jl..l.l,Q.c4~J.C.Q 

A tl¢ck allocated bV a (fixed) errav decl~ration Or ty 
a sinalP. erQupent cell of rlAK! contaln~ one ~ore word than 
wes renwe$ted ty the user. The extra wort, which is tne cnp 



Runtime Dtteilsec~eno1x A41 

1~me~iat@lY cree€ding tne zeroth word of the tlock, contains 
tte ~~~41'lenoth of tno block, inclu6ina the extra word. 
The tOG two blts ere used tv th~ storage alloc~tcr: 

tit C is C~ if the ~loc~ is free. 

tlt 1 is en it tne next lower tlock is free, 
Hlocy;;s all\~cated ty a two ... a!'()\Jment call e£: JI'!A10~ de.tLQ.t bavE: 
ht1s extre ~ord. 

!\r1 a:o:ey telng used fOr storaqe a 1) oceti:'T! (;L. e. emf) 
set u; hv SETA~~AY, or tne SAR~AY array) has th~ follo~1nq 
fcrrn: 

~.cJ;Q,,*--------_____ .c.Q.o.t.e . .t:l.:t:.a 

-1 Length + flag bits. see etcve 

o Eeed size, Or 0 fer an array which ~llQc~te~ 
veriatle sizad te"cs lor tleck.). 

1 Aocress of routine to call When trpe space ip 
exheysted. this word roBV be .at bv the 
~Ioara~roer. The svstero does a CALL* threuoh it 

~ ~c1nter to master free list (or just to tree 
list fer arrays allocating fixec size blOCks). 

J ~ree BeBee to ~e allccat~d, 

1hc free list tor a fixe6 block size 8rr~v st~rts at 
the seco~d WOrc of the array, is linked through tne f1ret 
wor~ of e~cn free blOCK, an1 terminates with 8 zero. 

lne m~ster free list fOr! variatle 
uses ene rlock for e~ch clock size. 
t: 1 OC:!'; llJre \.45eO. 

-1 Length + flag tits. 

C"l:rraY. 

tloc~ size mrr!y 
Three words of this 

1 Pointer to s~ave-fee lilt for this blOCk 
pd.ze. 

~ ~c1nter to next tlock en maste~ free list. 

The ~locks cn a s18ve-free list are ell of the same 
Slze. 1wtt words of each are used. 



Runtime CetailsftPpen1i~ A42 

-1 Length + flag tits, 

o ~ack peinter on slave-free list. 

1 forward ~ointer on slave-free list, or o. 

1ne l~st entry on tne ffi8ster tree list may be fer block 
size~. In thll case the thlrd word 11 not ~veilacle, tut 
1t 18 net needeo, since the master free list 18 sotted ~y 
decreaslnq tlcc~ size, and the tne smallest ~css1ble blcck 
~lze 113 2~ 



C .. J 

tit or; rrfH:'T"'!ej:;f"I.1C m(;I'HiS tilett ell centr1:!ll :r~(;fjsters not \.lser; tc 
return re$ults ere destroYed. 

• en mnem¢l11C means thet all central registers ere clear~d. 

loa CALL ~unction call. lne definjt10n is just 4RU* 
o. ~nus '(A,~) com=iles lDA A, LDB B, 
CALL- r. 

101 + N5C ~uroeric to string conversion. (0)::: 
cr1g1nal int~qer, (A) = string Qescrirticn 
<::dcress, on ;;; reei);', (x) ::: nurr.ber of 
characters to write (-1 means free format). 
CNS(A,$) compl1es LOA St LOB =10, LOX :::-1: 

102 

103 

104 

107 

NdC A. 

frint string stert1nq at ~ on teletYre with 
b~S 34. Not output ty corr~11er. 

Cuteut integer to f11e. tAl::: file number, 
( ), (Bl, (X) as for NSe.. rO!Fr(A,~',R,G) 
comciles LDA FJ LeE F, LDX G, FlO A. 

h!un'tlit:Je error. Q (tl,Q,t (Q l) 1s ttH! error 
r:ur(i:;er. 

F.<eed ch~ractel', no root1on. (Q) == $tr In{, 
o8sorictor address. Reads the oharacter 
following the one audressed tv the 
d!aorictor to A. Tne deSc!1~tor is not 
changed. GO(S) ooroc11es ~c~ s. 

~e~d character from strine. (0) = strin~ 
desorictor address. Re~d. the oharacter 
follcwing th~ one addressed tv the 
descricter into A, increments the 
cescrictor to cOint to the character. Skir 
it str1nQ is not eructv. GOlIS:') comc11es 
k~CS S, f:l,RU,* ?'. 

~rite Character (0) en string (~). See 
~ce, tut writes character from Q. SkiP 1f 
arloe l~ft in str1n~. ~CI(C,S:') corociles 
LeA s, ~cs c, BRU* P. 



110 

111 

112 

:1.1. :3 

114 c) 
115 

116 

11'1 

Runtime Deta11satpendix A44 

~eed character backwatcs. 
reeds tne cnaraeter which 
wt1tten by th. last wes. 
~C;B ~j, bRLJ* b'" 

~ee Res, t~ut 
wetJ ld have teen 
GCD(S::f) oO'lljpl.les 

~~1te ohar~cter b!C~W6rds. See ~cs tyt 
wIites (U) into the strina se t~et it will 
te reaa by a tollcwlnq HOE. WCDIO,S:~) 
corrcile. LOA S, WeB 0, BRU. F. 

~eset string descrictar. (0) = Itrin~ 
cescrittor address, fA) :: character numter 
to set re(,1d co inter to, (.\J) :: cnarect~!r 
nurcer to set write cOinter to. S~TA(S,H, 
01 com~11es LUA p, LOB W, RSD S. 

LenQth of strinq. (QJ:: strlnQ descriptor 
aOdress. Numcer cf cherecterl cetween Cas~ 
and wIlte pOinters I.ie. nu~ter of 
characters of u$efUi information) returnee 
in A. r.LENGTH(SI Com~1les LNG Sf STA T. 

~eset strlng read ~o1nter. Saro~ as RS0 ter 
read pOinter only. SE1~(e,~) comriles LLA 
~, ~SJi( is,, 

Reset string write ccinter. S~mp as QbR 
:tor write rointer. SE'l'W U;:"j;ld campi,les !.iDA 
'f1,RSW .,.\ 
E&tatllsh string constant. (OJ es fct 1St. 
rne ~ord after the ~sc conte ins a charaoter 
count, the followinG words the oharacter. 
rec~ed 3/wcrd. The strine descriptor is 
set to coint to this str1~g end contrel 
returns to the word follo~lnq tne last wore 
at tne atrinq. ~.«ABCD" eomc11!B ESC S, 
tATA " ASC ~.ABCC. 

ccro~ute effective address fer ~~ge~ otject. 
I~) = drum address. cere address of ob)ect 
returnee in X. A ~re$erv~~, B destroyed. 
lh! va~1c1ty of tne core ~ddress is 
guaranteed only until tne next oeged 
storage POP. Use C~AS if otjeot is to ~e 
mCd1fied~ A+P.X com~11es CEA p, LOA X,~; 
b'Ll1 A. 

--------------------
I 
I 

'I 

_._l 



120 

121 

122 

l23 

125 

co~cute effeotive address, indexed. ~Bme 
BS CEA exoept that (A) is ad~ed to (01 to 
get drum aadress. Use eElS if otject 18 to 
ce mcolfied. A+P[IJ ccrop11es LOX I, eEl P, 
LDA (),2, S'fA i'\. 

COIDcute effective address for aoove. S~~~ 
as O~A, but for stOtlng into ob1ect. P.X+~ 
ccrr~ile8 LOA AJ C!AS f~ eTA X,2. 

com~ute effective address, indexed into 
array. PlIl+A coro~iles LtA A, LOX J, CEI~ 
F, 131)1 0,2. 

8ecu;r,Slve call entr'l. C ('0''= (0») qJ.ves 
nu~ter Of celLs to el~ocate on .tack tor 
arguments and SAVEd variatles. ~EcUpaIVE 
~UNCTI00 F(X,Y), SAVE Z ccm~iles STA 
~!CRG1' LOA 0, ReAL 3, LD~ I, 5TA 2,2, LeA 
y, STA 3,2, LDA Z, STA 4,2, LOA NECRG1J 81h 
X, S'l B ):'. 

FecurslYe fun~t1on exit. ~e~oves tlocK trorr 
stack and ret~rns. 

toutle X register. Used fer floatina ro1nt 
arrays. If A 15 e RfAL AR~AY, t~en e+ALIl 
com~i!es LOX 1, ~BLX1 LC~. Ar STP B • 

.keel outr,:: l.Jt. Ie), (Q+1) is the rnmber. (A) ;; 
:t;.11e, un := :eormat .. RCU'l"If<dJ,q) comr11'!.Hl 
LC~ NJ LDB 0, POUT ~ .. 

convert reel to strlng. (e), (0+1) is thl 
nurrter. (A) = string descrittor addIelS, 
(B) = torwat. CRS(~,S,C) cornr11ls LOA a, 
LDE 0; CRS fie 

!~--------------'-'----'-"-'-----I--'-'---'-'-'~--'----.--,---.-,---.-.-.-,-.----.--.--.--.. --.---.----.-.---.-.----.---
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41.1) 
]~PPI~ J,,; 

APPAx 
bCfJPt 
t~GE'1 
BINj\i'<:Y 
BHH 
Bi~S 

8):' 

CHI 
CLO;:;;(~; 

01·01:;; f\l..,L 
CC)!)t': 

O~:~ 
LH:, C l, ;i l:< E 

ELb)~n 
Ef\ 1) 

E:t,l)FtlF 
et'lJ) 1 r 
E,!, 'l'fd 
EOf« 
bXIT 

PiXEL)) 
~jXF:~; 

Ffi,Abl\ 
,~'CJH 

fl'r x 

f,(eserved Words 

FREt; 
1:"1:<:0:1'; 
i"sHH''1' 
FUN(:TH.l1'J 
GC 
(~Cf) 

t,~c I 
'~W'Ia 
HALT 
tDeN!):' 
H' 
UN 
J NCLUD1~ 
XNFILff; 
U~IT!A1JIZE 
INNt.rH~ 
1 NT F,:C3'11;i~ 
LOll~ 
l~CY 
LENG'!''H 
LIN~ 
l~I s'r 
LtlC.AL 
LGCH 

rJACRO 
.A,KF 

"tOr. 
~~ wt. 19'1:' 
t)cn 
OH 
CU'TF'ILi\; 

.I,'LO.J:I! 
1 r~ 

[.;01.1':[ 

OOT}:,,!\l'j! 
P.'A (3E<~D 
fiJ,\ RH1Fnft~ 
J?P'T .. lJSH 
I?Mf,\10! 
POl" 
f<CY 
·~E.:4L 

Hl':.=U PB IVY!; 
Rr:TUx~~ 
RSH 
SAVE; 
S f.i .~ Ji 
SOrJF"t 
SF/flCHRAY 
SE'tF<' 
SrTS 
SE'rUp 
SET;", 
SC.HJPCE 
sourr 
S R ~1'I'tJ R N 
S1':~rNG 

TO 
UNLOCl< 
weD 

WB0:PE. 
'WHU .. ~~ 
w I iiI 

wOUT 
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EXTK~NAl SYMBOLSIPPEhCIX 047 

atano~rd External symtols 

tAhRAY Last word not used for ~Bqe b~ffers or tatles 
aft(:r IlU r. 

ERR08 ~rIoI codes left here ty INFILF and OUTPILf. 

ES!ORG Last word of storage !vailetle to INIT. 

fTYP~ File tv~e left here by INfltE end CUTPIL~. 

~p Nuwter of core butfers for ~eginB. 0 = all 
~val1acle seeee. 

N9c Desired size of 6ruro address s~ac.(2tNPL)_ 
NFG<=2f(1;~NPL). 0 = ~eq1nc will not te 
US€() • 

NFL Page size as ~ower of 2. a<=NFt<=11. 

~frDD~ Drum address of unloc~ed caoe. 

PC~J category to he used by PMAKP. 0 = don't 
coate. 

)=0= use )RH for ~ag1nc logic. 4d7; use file 
ISQFDA1A. 4B7.F: use file no. F. Any ot 
~tcve + 287: recover old state from fila. 

SARRAY Address of second word net usea for ~age 
tUffers or tables after INIT. 

>- --- -.- - - - -.-- .-.-.-.--.- - -- _ .. - -·-·--1-.-·-.------ -.- ----.-- -.------.- --.--.-.-----~--.--.-.-.-.--.------.---.----.--.--. 
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BNF svntexappenCix S48 

~'>t~)'I'f\ {~ t1-'1 

BNF Syntax of QSFL 

<x~hr) :;; <xtorx> [~H!R~ <xtcrx)l, 

<xfcrx> :;; (xcond) $(FO~ <XfOIC) I ~hILf <xwh11c») J 

(xfcrc> :;; (ijent1fler) ('= I '~J (xccnd) ([ " <xcono)l 
VMI~! <xeend) I [BY <xccn6)l TO <xoon~», 

(xwhile> = (xccnd), 

(xend> = <xnct> ~((ANO I EOR) (xnct»), 

(x~od> = (xodd) $(MOC (xedd»), 

<xmul> :;; (xSlqn) ~(('. I 'I I LSH I RSH I Ley I ROY) 
(xs1qn>l, 

<~Slqn) = [1+ I I~ I GOTOl <xtail) I (SFTUAN I SRETU~~I 
(>lsgn17>, 

<XS1n11) :;; «xcr) " (xor) " (XCI) I <xcr> " <xor) I <~or)] 
l~FCj1 ()(tail)], 

<xfct) :;; <xteil) [' ( <xl~cn) '} J , 

C<:f;CI'D:;; [(f:'XJ:;r> SI', <expr»)) (': [(failure)] [I: 
l(i(jem:.:l..f.ier)! $ (I, r(idE'r:ti.f1er)J) J, 

<fa11u~e) :;; (identifier) I (RETURN I SF!~URN) [(xor)]; 



l) 

(:.! 

I 

<xcriro> ::: '( <expr) ') I (lec) I <xst> I <1dentifer) I 
<constant>, 

<lsC) ::: '" ~i<rSC1'l> ''', 

<~ach) ::: '& (1& I " I '" I <letter) I <oot~l) (octal> 
(octal» I (othercher), 

<~onst~nt) ~ (octal> S(octal) B l(d1qlt)] I (rl1q1t) $(~i~it) [D 
(digit)]] I (charcon>, 

(irlentlter) = (letter> ~(letter) I (digit»), 

<CflarCOr'j)::: " <;;sc.tl) [(r;:;sch> r<r.:scn)J] '1 1 

<cctl'll'> ::: 10 I 11 I ',2 I ':3 I '4 I '5 I 16 I "71 

<lett~:rr> :: '11 I ••• I '21, 

(cthaIchar> = <any character other than t&, ", or '''), 
I \. i. 

(stet) ::: (t£CLA~~ (xaeo) '~~EC~~SIVE (function> <xfcr) I 
I I :: '; <: 1: \,1 n c: t 1 0 n ) < x :t d n > I L! S 'I < lis t ~ r: > I hi 0 LIS 'I 
(' . (nclistcp) / ~NC I IC!~l <1oent1~ier) I ~c~ 

<xforc) DC I WHILE (xwhilc) DO I ELSE DO I 
tbl.: I f I I 'NeL tJLlE <1se> / <ex!;:r» I, I [':~ J 
<loentl.tier> I: , 

(function> = PUNCTIO~ I FNT~Y, 

<llstoC> = SCU~Cf I BI~ARY I COOE, 

(noliston) = <lieto~) I F~E~ I !X~!~hAL I LOCAL I PAGED I 
It'iCL.UDJ:!: , 

(foec;:) == [I $1 (lcil:mtj,fier> I ( [(vtl,ist>J '), 

(qr~fd)::: ~IINr~G!p I STRING I AR~A' I PAGED I AL) 
<identifier), 

<token> = <iac) / (identifier) I (constant) I (c~ar~>, 

I ~ ________ . _. _____ ._._,, _______ "_'_' __ 1_ ----,-.--.--- -.. ".,,-.---.-----__ . ___ ._. __ ...l._. __ ._._ - -'-'-'---'-"-- -.- --.-.-.------



( 
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<Xmd) = (1centitler) [I ( l<1dent1f1er) $\', (identifier»)] 
I) 1 It- S(tok~n>, 

(t;j.elaoJC!(i') = <icenti:!::ier> '( (icon> [': (icon) " <icon>] ') J 

(parade¢) = ['$j (identifier) I. (ieer>, 

(lcoo> = <eXrr which ev~luates to 8 constant>, 

'-'-'.- .--.. ----.--.--------.---r--.---,. 



l) 

blnary, H 
tlr::f!!V, ~~ 

() (t'Ul"Iction c'!lls), 6 

+, 
t;j.narv, is 

+ , 
·I.m~!v r e 

'"', 
C.ltHit'y, :5 

'" , 
IJf;:n;V, ::$ 

• (t.:li ,U.n9 ), ." 

< I b 
(=, '" 

>, :) 
> =, :5 

AND, :5 
,J.\FPf'",\lr,3l 

BCCl?Y, 27, 32 
,;b;S, 37 

(::!IN, 34 
t~LOSf\t,L, 3 ~~ 
Cl,O~~!:, 33 
eNS, 3:2 
ceUl. 34 
OS:L'f, 34 
ChS, 3:2 

CStJ t J~; 
CSl-i, 32 

DC, b 

,t;C"f<', 5 
EFiROFi, 33 
E,XIT, 36 

Fl.X, 36 
FLOAT, 36 
FeR, 

c::cmstru~t, 20 
Ctieri"ltoI, .3 

F.'~~~.E:, 26 
F'! Y l? 1';:, 3 3 

GC, 31 
GCLl, 31 
GC I, 31 
GCTO, 5 

BALl, 36 

H, 
cOr:str\l~t" 20 
or.:erator:, 3 

l!~, 34 
INr:r:L~:, 3~ 
INxrlIALIZ,r, 36 
INNA.!~P;, 3~ 
ICta, 34 

Ley, 1:) 

LENI;;TH, 31) 
LOCr:, ~8 
LSB, 5 

~'lAj<,Jf, :2 6 
X'ICD, !l 

()~, 4. 
OUTFU.f, 33 
OU'lNAt'lE, :~3 

P.M A 1< e' , 2 6 
:pcp, 37 



c 
~(;Y, 0 
.~~.Tlil,r·, ~ 

kIN, .3'~ 
t<UU1, 34 
RSbl, 6 

S!:HHi, 37 
8COF'l, 32 

'IJ\Kf<,~Y, 46 
8E'l'P, 30 
Sf'l'b, 30 
Sf'flJP, 30 
Sf If\ ,~ 0 

UT, .34 

\~ C I), ::. t 
\'JeI, 31 
\11 Ii EJ;i 1:'; , ;, 

"~hlt~:, J 
l~H H,~J cons.t:r,:1,Jct, Z!J 
WIN, :~4 
WCl)'j', . .J~ 

aodlt1cn dceretor, ~ 
a~~&nC1X A, ar~e~dlx A40 
~ss1~nment acerater, 4 

tr~nch o~.retot, 5 

ch"r~cter constants, 9 
CC7nr::.l.llilJ::, 3B 
oonS~Bnt ex~ress1cns, 11 
control st~tements, 20, 

tCH, :;:;0 
If', 20 
iAi14ILc., 2,.(1 

cvcl~~ o~,'e:U."lt\)rs, 5 

decl~r!t1qns, 12, 
eC1J.J,velence, l~ 
:tli;lU:, ~;; 
in.lti~~lj,zed, 14 
t:~qe(~, l,.~ 

r.c:nWf~t(H:, 15 
st,rirH.l, ).3 

sYITit:cls. H1 
division cperator, 5 

eQu~l rel~tion, 5 
eauivalence 

declarations, 16 
exotessiorls, .3 

tielo, 
declarations, 15 

:f1elris, 
word ccerator. 8 

file-neming functions, 33 
t11~~t!1, 

CLCSAlL, 33 
C!"CSf, :~3 
B;f-<FiO~', :33 
j?'rY PE., .~.:.; 

INP'ILE,33 
I NAl'lE, 33 
ChJ1r'IL£:'~ 33 
OlJrt't\iAJ'1E;,33 

tloltin; roint nuroters, 19 
:t;unet1ons, lIS, 

EXIT, .3~ 
hAt:r, 36 
Ldl'IAL!ZE,36 
c,'l!lls, 6 
C'if!finl t:i.on, hi 
1.;1 leoonatf'l.ng, :,3 
r~:l!c\Jrs1ve, 17 
return o~er~tor, 5 
scecial, 26 

greater t~an eoual 
relation, 0 

~reater than relation, 5 

1na1rect1cn acerater, 8 
inr.nJt/outr;ut, 

ell'l, 34 
(:r:H.l'I, 34 
CbiLl", 34 
llN, 34 
H.1'UT, ~~4 
fill'l, 34 
80 1)'1', . 34 
[;::;(;JU1', 34 
wnJ , 34 
~!IJUfr, 34 

'- ---- --- ---'-.-.---.-------------r- ---------.----.----.--- ---



la:C~j,s, 
dechn~at.1on, 11::1 

left cycle c~etetcr, b 
left shift c~er~tcr, 5 
less than ecual relatlon, 5 
less tnan relatlcn, b 
lCHuca:L l!\,~:iij, 0 
lcq1cel exclu~lve or, 5 
lOi.:U,Qi91 nQt, 5 
1 (VU.ca 1 Olf, .4 

macro facility, 24 
mult1~11cl~1on ccerator, 5 

nl'.~(lIi;), ~ 

not e~u.l relaticn, b 
m,.lmb!~rs , 

"6 rr:ima.r les, <;;; 

tr,; strirtJ.c;s, 32 

rea1n9 f~Cl11tv, 79, 
I ~~ f l;t\ T ,~, :a 8 
LCh)h, nt, 
NF:"~, 2~ 

NP\~, ;2,8 
PCAT, ~d 
PI", 21;j 
1) ~i J,,; C Cl\, .~Hl 

deol~ratlcns, 13 
para,Tie'tfi,::r$ t 1 b 
~;:r;:Ln~l!lries, 'ii, 

chaI~cter constants, 9 
constant excresslons, 11 
nennes, 9 
n'lH1t~rs, 9 
reserved words, 9 
strinQ constants, 10 

r (2 a 1 t1\J tl, k:; €l :r: s, 19 
recurS1V~ tunctlcna, 17 
reference c~er!tcI, 8 
relations, :5 
r~mlin~er o~eratcr, 5 
res~rved "lards, 

as ~::r; imaI iel, 9 
rlqht cycle o~eretor, ! 
r1ght shift Qpetator, ~ 
runtime, 8r~endlx A39 

Iunt1me 
details, ar;en~lx Ate 

shift c~er8tcrs_ 6 
st8te1ilent~1 

mlscell.neoul, 22 
storage allocation, 

BeeFY, ~'7 
p' Fd:: t; , ,,~ e 
~lAKE, :U 
P,~)i-\ j\E, ? 6 
SEl}\R~AY, 26 

str1ng/mJ1fber 
conversion, 32 

st:r:lnqs, 
Al?PE}~L, 31 
Beepy, ';:2 
Ct~S, 32 
C.fI'S, :32 
CSN, 3:;: 
C~P, 3~; 
(lC, 31 
GOt:, 3' 
Ge I, 31 
Li:;,NG'lB, 30 
SeCf'x, 32. 
Se'lFi, 30 
be:'l'S,3n 
S~TU1?, ~O 
r:3K:nl1, 31', 

~JCD, 31 
1-(;1, 31 
cQnstants as 

rr1me:r:1es, 10 
declarations, 13 
movinq, 32 
strlnQ descrictors, 30 
to nurn:;~:r:s:, 32 

str1ng defcri~tors, 30 
str.inq handlj,n9 

itmct1ons, ;;~) 
str1ng rocvin;, 32 
sU:CscriJ:;tirAo, 8 
sUbtractien ocer,tor, b 
succ~sslve evaluation, 3 
symtcl declarations, 18 

't.eillng, '1 

unary Cteretors, ~ 
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