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19 d H to Write a user function. If it is desired to do '7VU93L,7 .

y'se
30: a current.function not being used can be deleted and ~0eii7

‘F

T

Esplaced by the user function. For example. let the user {hi 3 I:
F

unction UUF square the value of the operand. The code 'gilfi‘}
for this example is on PP 12-46. Exam 1e 1 o “4"

i Languages 1972. If the function to b: replafiegrggrggging ébfii; -¥

S;
WhiCh is at 5114 Of field fl: the origin of the function in '75m\7%f~5
the example would be *6114 instead of *7700. The function

‘ if r
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name would remain at location 1156; If a GDP is issued r-R9i 5‘ 3 %
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the data field must be reset to 1.. [Q
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a writing user functions in field 1: The
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as... .

'30
Writeuser functions is from 65 to 174 of field 1. . .l a

”

a "i

If additional space is needed in field 1. the value at‘ l7717fi‘*9
fLIMIT (location 2561) can be changed. For example

5
“fine“; #4.

if 64 locations are needed PLEMIT can be set to 7100 then
4 ffi:*:‘ 7:

1‘
locations 7000 to 7077 can be used by the user."The' uh. ii” '>

fifif.
next important thing is that the floating point package i : ”fig:?o4
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Mi {hcan not be used from field 1. Hence the example given in
i Iii?" ¥
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~55"1 above could not be done from field 1. However. the -i.%flI
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-%5‘ :AC czn
be “ha?965 or an FPP subroutine can be called giéfitfiiil ".
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. immh
181d 1‘

. 3“ example of calling the FIX routine .

i

:qth‘l'C3F3g°Vg a?-677 °f

£161;
1 by routine UUPFIXg' If a 'liffii39,'4 ”

:5 ”a 1 given, a CDF 1 must be iven
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“won . efio e r .«wymw -n..

5;; £3,
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‘1. e‘turning
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Lflue§5 V
' ‘ ” “

x'« 9 7”3:i’“‘« *

tee“ To write a user'function in field 1
’ "i”f‘kiiwtii'l

‘ykfi’fytf ' Put a 7747 at locat ;‘{u§§s.'* 1:
:

‘s,:.“1‘*"§
13%?

1156 of field fl. At Location 764 of field 1 put UUF. when ifgfijfiigfie“v.fi
"itj'i‘il‘i’:

put the UUF subroutine in available core. 'For examp1e. -f 1.  ‘
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Writing a user command in field fl: :The section in

the Basic/RT user manual or the Basic/RT section of the”§
new manual describes how to implement a user command.

However.'there is no available room in field H and.

1

.

. 1
some function or command must be eliminated to make room. {yf“g§[ff*w‘ I 1

_TO implement a user command in field H. store UCOM i.ygfgikfik,*,.w
at location 306 of field fl and write the command over an .Lfifgifif€;Wva'i
existing function. Example 3 writes the command over the gmjijgf '=;%?.
ExP function.“
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Return to Basic by jumping to DEVCON. DEVCOM or SKIPIT as Ll=ulp_zxfi,"'§describedin the Basic user's manual.‘ -‘ 'éjdLLL.°Q,x J
- f

. .

”l
. TéxfiTEQf‘?;“n

Writing a user command in field~l: To put the command ‘
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-.in the Basic/Rm user' 8 manual. ‘When a user's command $%3;i f. =m‘

~PUCOM is entened the data field is for field 1 (GDP 1%). 0n ‘gif?%fiiisd5f
exit the data field must also be field 1. Remember the “‘“R‘fiifij‘s;

floating point package can not be called from field 1. “f“‘fif?3£*-;§
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start up. ‘When a user function or command is to be

”53.
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used, two binary tapes must be loaded in which case ti
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§;*: ”»;s, the automatic startup is undesirable. If the LABB/e ‘i'e .r N
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;' has 12K or more, put the binary loader in field 2. «a 553' g 'p
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BhSiC/RT and let it start up. Hit a control c. 'gghij%.'35.._ f
Erwa ?
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. then shown above, the correct subroutine calling sequence can ‘&4 .._ d ?
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be established from the listing and the attached documentation.
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,"-.3 .1 .,y
'

. 3;";gj‘ TjR; . "~.f P‘
.

, .J’l .'
.

. I, ; "g,
.

,~ '. :3» 3%.
~

‘.
3

.

'1.1;1.1;111;131'.1.1. 1. .1.1 ETC. cHALK IT UPTO ILINE TOO

LINcé"OINTEP TO 'LINE TOO LONé’. .

,

OINTER TO RETURN PROP 'GETLIN‘.
f

75 No: A CA°RIAGE RETURN SO
'

'

IE ITS A OICIT OR .., GO ACCUHULATE A LITERAL.
.

IF ITS A LETTER. OO LOOKUP OR CREATE A VARIABLE.
’RENPACK. OTHERNISE IT IS OUOTEDIOR UNQUOTED) TEXT. .

TXTPAK. PACK TNO SIXRITCHARACTERS PER HORO.
'

, LSALE'
EIJ HITH ONE OR THO ZERO CHARACTERSIAT SIGNS OONT EXIST).

,

R AL o “413 .153.
CRINTXT.CATRIA3£ RETURN FORCES ENO OP TEXT. .

UOI~TxT.so 3953 ANOTHER DOUBLE OUOTE. fI? .. ...~
<

HTxxIT. TH~N TRY FOR ANOTHER SYMBOL.
‘

7.;
'

g ,.

PLETTER WHERE TO GO TOMAKE OR PINO A VARIABLE.
.

g
-

-

,

07755. LIIERA'S m
m ’.- P“. *..‘<

A. 04971 3:: H

'

.23“, 5' J

~ 3 T-

5042.
'

;-I T

I: ’3
.

A s “'3' 3 3 3.
.

3

.

THIsTIT. TE’PORART.
'

.

3

_

a
NONBLNK ROJTII.E NHICH SKIPR ngR BLANKsIEVERvHHERE EXCEPT TExTI. ..

'

032. LITERst.
_

. I
.

07737!
E

5'
’

k
_

’.

gPXXCRI. F. IWITEQ T0 (CRLF) SYMBOL. R 3
'.

. ,"'_
a

PXXLXIT POI:ITEH TO (EXIT) SYMBOL.
' "

'

." -

EITRAI.. CREATE A LITERAL OUT OP THE FLOATING POINT A6,,
'

'

3 OEPENOINC ON HONNANv LON OROER zEROEs. IT CAN BE
.

-

, .3
OUST1. 12 BITS.

~

,, . _

R t

.

.,

.23

I

:LL3O 35 DITSI
'

33?}[‘.
L'”'

9 ‘.fl% 1 If;-
JUSTR 24 SITS. oR yv'- f; ”.f

‘

-.
.

33_e,.
.

EUST7. O iITS LONG. 3v." .

‘

34;.-; 3EOREM. AJTO INDEX POINTER TO FLOATING POINT TEMPORARY. ~V Vi. .fPXXLITO.POIrITEH TO zERO LENGTH LITERAL SYMBOL.
~

1 u
DIGIT. P ‘UHB‘R IS TO BE ACCUMULATEDc SO SET ‘SNUMFLG‘ AS AFLAG ,

3 To TFL' NHETHER IT SHOULD BE A LITERAL OR A STATEMENT NUNPER.OIOIN 3; AN OIGIT BY OIOIT NULTIPLYING BY 10. O.
.

33SUP: MTJ COUNTING THE NUNRER OF OIOITs AFTER A OECIHAL POINT. 2;
IPSE: A13 NATCHINC OUT POR ’5’ EXPONENT.

.

.

, (IIOSP. I AC8 UNUI.ATE THE EXPONENT . i: I}. :3. m.

NOTSON EITHER PLUS OR MINUS -v
,~:3 “T;

3767;. LITE RAL.<NHI: H 15 NOT EXECUTED SINCE THE PREV. INSTRUCTION c;f“.[137 .'
g! MUST SKIP, '. ~

.
. .. T 3‘3. 13:31“!-

‘

oNLYz. A
9'

"

.mp*.¢3;33. .

ENDNUH. AN) RUPTRACT THE NUNRER 0F DIGITS AFTER THE OECIHAL POINT. 333343;3=TN
. THEN SCALE THE NUMBER UP OR OONN.

1
3 "jOgF’:.zNULEXP. PULTIPIY BY 10. O OR OIVIOE BY 10. O. I.

) «fifpj —*:;
STAT‘O. Na' CONEO THAT FLAG ROR LINE NUMBER OR LITERAL.

'

“

P_ER ;fl.flf.
STAT O, HARE A LINE NUMBER OUT or 17,

-

:flgi-fik?u”‘EOIOIT. FLOATING POINT TEMPORARY POR ADDING ozchs ARE THEY ARE HIT. ~ 1‘3‘3-
TULXIEN. NULTIPLY 5v 1O O INSTRUCTION. :*”T3¢;..s
IV)EPW1HH.J ADDED TO ’NULXTEN' MAKES A DIVIDE av 10. O INSTRUCTION ._ rgsw
OEFLAG. DEC IMAL POINT FLAG. ‘Igf “

»

:EcrIAc. NUMBER or DIGITS AFTER THE CEOIMAL POINT. r. 5%‘*'*'~A
XSPITT SPACE SAVER AHICH CHECKS IF THE CHARACTER Is A OICIT. . ... 3;.

I

_

027; LITERALS
,3

3

.2
k

T T, 3

74?, v.3 .

L

.1’
'

_ .' 3:3»
.

g. 774. P‘
'

PLITPAL. POIAITEP TO LITERAL MAKER. 33.. a . igILr 3?
conwnv. SEARCH THROUGH a

. ‘1:. ’33.. RP.

3LUP'
”3 E P S'PROL TARLE FOR A GIVEN LINE NUMBER é as:

“NOTa-2I AND IF IT IS IN THERE RETURN A POINTER TO IT 15' .JP-¢;?;agfim<3é *_

gIN.R’g,
OTHERHISE PUT

IT IN THERE AND
THEN RETURN

.. f, . gigLsgfiggRj'gvfi~Rt y
»

. .3 ‘3‘: fl“, _

=-
,

. ,_ .

'

.'
.

'

,f’RJ’ . :5 -thi '3 17': '17.,»
"
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.
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”I .1
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.
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1
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'h‘ $fitw‘43.m flunk ‘q'w XMA‘fiw"d‘th-‘dhu
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. Eff, 1‘ Y‘ _
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. A A“. “1.4““. SI: “Mi ’5‘ Mandy. w
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I
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.
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52LLg. o. M‘.{L MEWJNII’W MWL-‘ufim ‘“

wk 3 ~h‘tvt?fihl*:#::\u{' Aé'm-Iha.‘ Jaw émqunh'w
“ ‘

.

"

‘
E

.v

;f'i ;;
‘

, é

INVEV TO IT.

- E I

E A VARIABLE. t

iNMNLVe ANJ ”EARTH THE USER SYMBOL TABLE POR"THAT VARIABLE NAHE. *

ISCNLUP.IF 17-!3 FOUND. RETURN A POINTER TO 1?. $

. 'If‘

{SDEF71
,

‘

”f"
'

ITSDEF,

T

E

4
i

'SC“”°7'°T*E°W1$E PUT ONE INTE ,

[5‘A~ I"~‘.* %
g" %

SET UP THE CORRESPONDING VARIABLE SPACE. AND RETURN
A POINTER .;g

;”‘_2: TO THA1. ‘
«.

A
‘r‘?

:.RURI LITEPAL.
'

.T

'

A}

'

i
.E, g?

TEN. . LOATIAG POINT 10.2 .
.

j_ g. -T
v. %_ ';

POP»? PU$H OCNN LIST POPPER. a
'T ~3TT" «&.~' A

FQURLF, TEAT or POUR TCRLFIS; I
.

" ‘

- sf 4-‘
"

5;“

UGHI. I_LIAE NAKPS PROGRAM 'TOO BIO. LINE IGNORED' MESSAGE.) ‘--f_f5 ._

LIST.
'

DOES THE LIST COMMAND.
I.

CHPCKS I? THERE Is A LINE NUNOER POLLOHINO THE COMMAND.~

IF THERE IS) AND IT Is DEFINED. LIST FROM THAT LINE. I» .
.

STALL,OTHERNISE LIRT FROM THE BEGINNING. .;‘~
-

”'

L A

1
ISTSON. I

.

.,
. I

ISTLUP.LI:TING Is STOPPED BY TYPING ANY CHARACTER.§
~

. “I A;_ ~gg?

E

E
ga’

1‘ IT'S ‘50?) THEN THE LISTING Is DONE;  ) _ _AW '1” 'f E_

E

h

It IT’S A LINE NUNRER. PRINT IT. p. '<w:
,,

.

%

EISTZA IF ITS A VARIARLE. PRINT IT. fig .- Ygr~qfi
~n

PfiINVAR.TETPORARY-UHICH HOLDS THE VARIABLE NAME. fiffii
.

M
‘

gIsTT. IP IT'S A LITERAL. THEN PRINT IT. .«g;
-

~ tfiOfi: a

LOSTA. IP IT'S TEXT. THEN PRINT IT . 2.

‘

‘j¢”‘_
: gg-Tg

.ELUP. IN A LOOP. T

a 13.». :gflga

LISTO. OTHERNISE IT’S A SYSTEM SYMBOL. so PRINT THAT. ‘.2 .i”;v»fl
I

‘

P‘JNTxT.SUHROUTINE FOR PRINTING PACKED ASCII TEXT.
‘

'

 5:'I “-, E
‘RLCOP. .

.

.

. . ‘
.

I RTXRET f '2.” .

“.2

‘

2
.

{353: A”?
r‘.‘ .,

IRSUP°: A LT I

._
. j

»

gffi,,gg’ 4

£977.41. LITEPAL.
,

.

“ i
. a

gRINUM.
ROUTINE rOR PRINT LINE NUMBERS; .

“

s.. ‘,«~" ONT“: 3‘2.“

1? IT DOES IT RY CONVERTING TO PLOATINO POINTINHICH THE OUTPUT figffyfiw T A

;*" ROUTINE NILL PRINT IN INTEGER PORNI. } A” :3: ¢§h5:~

$2330 LIYEPALIJ
'

.

.

I 79-:gfilgwfi‘ g?

‘

ESTRRETMUAT RE POLLOHEO RY (CRLF) OR I\I
TA

-

‘1;;O;Ag g

~; RESETs THE REAO~OATA POINTER.
AT

T ;;fkfi“%g TIA

EREAKA ’STOP’ ;
I

~

Y.
T *3:*”FAN:3?.V T

REAOYAT ‘READY' 1
T.

.

A ang".‘Agné

kfier'. A CARRIAGE RETURN LINE FEED.

"

mOPEIN. IF IT’8 A (CRLPI 0R-’\’ THEN IT

i

i

EINPUT. PRINT A ’25. :A
,

b

_T;

= HECKING FOR 'STOP’) AND FOR EAOH VARIABLE. USING 23~p

S

bk.
'12.

5 THE END OP THE 'INPUT' STATEMENTZAAAN‘.»

‘i’ 7? GET A LINEI‘C
A

'NgLUP. 'OETYAR' ANO ’STOVAR'. SWITCH THE LOCATION COUNTER FOR A POINTER T
_

-*’ INTO THE LlNE BUFFER AND SCAN A VALUECEXPRESSIONS 0K.)T v51;

E“ 4- ANO RNTTCH THE LOCATION COUNTER BACK APTERNARO. gig. :

NPPTY, TEMPORARY. \

.

-

.

fé; T

NwaTwP,TaapoRAay,
'

A

,

:_ .9

A LCTMPATE4PORARY.
.

. I. "A?” A“

1% 1765 ' gig! . L I TEpAlu Q‘

i

'

‘

A
'

‘:

f

‘

‘13"; ’t_--‘
I. ”‘

IPSTOV: APDINTER TO 'STOP’ SYMBOL. . ,

k ;-
,

’
'

A’ssz T-

TXGISII. ROUTINE NHICH IMPLEMENTS 'GET*!SIT'.’
~

;;;Ogggfl

.AISIT. ROUTINE NHICH IMPLEMENTS ’ISIT’. A
I r 3‘ IfAu'y

AISITLIT.ROUTINE ”HIGH CHECKS FOR AND ACCUNULATES LITERALSTAT RUNTXME)AO.T‘V”A7.

?“ ”'4; ZOTO+N FROM ONORO MEANS AN N NORO LITERAL.
A

TEEN» ‘“§ _

i: .‘lv':

.. ‘3‘“, fl. 1

_

-

.,.
k,

..

‘ .’ A -, *

" :3."
.Aw.%W%WAq“.“v*awwniflkgm%figbm

‘A Oman





‘13

LOADED:
ISLITo
ERROR.
GERROP.
rPT.

'PLOUP.
'PPGB.
PUCITO
PNCACRO

P6070.
PJUHP.

p‘DDRO
POPERo
PSVIP.

PJNP
P570

IGHNH o

’65?“

’LAC;

’APRZ.

PaTuRn wITH IT IN THE FLOATING Ac}
39:5: SAVE: IN ISITLIT.
ERIC“ “EQSAGE PQI\TIHG ROUTINE}
’E‘ROP'

SLIGHTLY ABNORMAL FLOATING POINT PACKAGE- 27 BIT NANTISSA.
HA5 7 ADDFESSABLE INSTRUCTIONS!
FLcATIIS JUMP:
FLOATILG STOPE.
FLOATING LOAD.
FLOATING AOO.

'

FLJATILG SUBTRACTo
FLJATING MULTIPLY.
AV) rLOATING DIVIDE.

.ADDRESSING IS IS PAGE ZERO DIRECT OR INDIRECT IF BIT 4 IS OFF.
OTHEQHISE IT IS RELATIVE TO THE PROGRAM COUNTER.

.THERE ARE ALSO THE SIX FLOATING POINT SKIPSo AND AN EXIT.
NON YOU COME TO MYIL.WLE.> BASIC PHILOSOPHY ON DOCUMENTATIONZ
IF THE pEADEP DOES NOT KNON POP-8 CODE HELL ENOUGH TO READ THE
LISTING. HE SHOULD NOT BE MODIFYING THE CODE. THIS Is ESPECIALLY
TOME FCR NUMREP CPUNCHING.

MORE OF BASIC ’T’ EXDONENTIATION. IF THE SECOND aflGUMENT
MAS QUITABLEo IT IS DONE BY REPEATED MULTIPLICATION.

SUBROUTINE T0 00 BASIC 'INT’ To FLOATING AC.IINTI-1.5I--2I:

“A“;
-





IT RETURNS WITH THE AC EQUAL To THE Low ORDER N090 PLUS T5

(1F ZERO oulcxn INDEXING. THEN 1. ELSE 0).
_

TIXLEP.
r

ZFYXEX.
L

FIXLFITI
,

SSFIX:
O7SQ50 W

ARGERR, PRIwT 'AWGUMENT gaaon' i
DOTZEROo’,¢' r

w

OUTNUM. ROUTINETO PRXNT FLOATING AC IN BASIC FORMAT. GIVEo N0 LEADING ,

0R TQAILING SPACES.

NONEEQO.
CVTLODP,

FNTZ.
.

‘

FMTl. THIS ENTIRE ROUTINE IS STOLEN FROM T858 PASIC.

FH730

THY‘GIN;
2593955:

OIGLU-.
'IXUPT
17. LITERALS,
253.

J255o

33950

375250

’MFY.

DNPFC.

’IYITUP,

JCCo

IORNITJ

109N509

OTXIZ.
XPGEED. ‘

VLOLP. 1

XPCK' i

MPY' ‘.lj
NUMBU’. PJVFCR FOR HOLDING ACCUMULATED NUMBER egroqE PRINTouT. ;

ozzaz? LITEPALS,
076190

07775:

RN00 ”Q31” IRQDI FUNCTIOV.(CAN BE DELETED.)0

rRHf’.

'RNDYn

'RNCC‘lo
FSOR‘o

son. 9:5:7 ’SQR‘ FUNCTION.<CAN 9E DELETED.).

SQLC'F,
QQEIIT:

SQEAI’.
107E"(.

-N' {2"‘31: ’F,"Q‘ FUNCTIOV.(CAN BE DELETED-)0

Cxngrs Tusgwru' TO HAVVE A P01NTER To A LINE STARTIVG 'DEF’S
xv gugcxc row THAT. THEN ’PUSH’ES THE VALUE or THE FORMAL

PATA”tTEP. aETS IT EQUAL TO THE ACTUAL PARAMETER-

EVALUATES THE QIGHT SIDE OF THE ‘DEF‘ STATEMENT.

TJ;W 'Poo’s THE OLD VALUE or THE FORMAL PARAMETER.

PUSLquO '

TAE. Pg.1” 'TAM‘ ruucrxov.CAN BE DELETED.Y,

5:”, QAQIF 'SIN' VUNCTION.(CAN BE DELETEDO)I ‘





PLUG:
PEXPa
EXP.

FXXFFX.
PPINT,
rEXPII
FEXFU;
FEXFF:

r’gexprin
E'VEXF:;0

FEXPCV.
FEXFT“.

FEXFCSO
FEXF'U’Z‘.
L05:

FLOGCZ:

FLOGC3.
FLOGC4.
LOCFWCJ

LOGACEI
LOGQWZ,
FLOGCl.
LYN;

ATNLOWI

NATNHC1,
ATNEI;0
PATHS. K”

FAT’H‘ w

FAT'fiT I

FATNTT.

FAT9310

FATNCZ:

FATMC3.
7AT'C4.

A7335;
7ATRC6a

j‘A'th’I,

fAThCn,

FATKCV,
FAThCO

FATNCHo

BASIC

M51400.

BAalc

9Ar15

GAE}?

'¢I USING EXTENDED FUNCTIONS}
‘

I: we secomn ARGUMEW xs SUITABLE. no 17 BY we: MULTIPLICATION 0

‘EXP’

’LUG’

'AIN"

OTHERWISE:
EXFLCN3,A93 : LXP<LOG(A)*B) WITH POSSIBLE NEGATIVE ARC. T0 LOG.

ruwcrxow.<CAN a: DELETED.)}

FUVCTION.(CAN BE DELETED.).

rUVCTION.(CAN BE DELETED.).





{ a:
- H ,c».

42
f

’ 5i":2;: -I'“ %§
gi-Sé .E-mmwmwm$$m$§

FATNCJ.
.

LIMIT. FINST LOCATION Or USER FREE SPACE.

3
’PCIWIV' IS THE ONLY POINTER TO IT SO THAT SHANGINS 'PLIHIT‘
Is ENOUGH TO REMOVE THE FUNCTIONS. THE INITIAL DIALOO
DOES TTTI'T ON COMMAND.

PERthMITNIS I3 THE HIGHEST LOCATION OF CHANGEABLE USEp STORAGE.
, TN: REQMANENT SYMBOL TABLE IS JUST ABOVE IT.

IT. roam IS EXACTLY NHAT IT LOOKS LIKE:
CODE NORDITEXT 'THE SYMBOLS PRINT NAME’

LINBUF, THE LINE INPUT BUFFER. TRANSLATED LINE STARTS HERE}
THERE IS NO COUNTER FOR THE FULLNESS or THE LINE EXCEPT WHEN IT
IS JUST COLLECTED.

LBEGIN. MORE OF THE LINE INPuT BUFFER. UNTRANSLATED ASCII COMES TN
STARTING HERE FROM THE TELETYPE.

aENDLIN. THE ASCII CAN EXTEND AS FAR AS 'ENDPDL'. BUT THE TRANSLATED
LIN; NUST END AT 'ENDLIN'.

ROLIST. PUSN CONN LIST USED ONEY FOR EXPRESSIONS AND THINGS LIKE THAT.
‘PUL’ DUINTS INTO THIS.

ENDPDL. END OF THE PUSH DOHN LIST.
FOPLIST.F0& TABLE. A MAXIMUM OF B TNO NORD ENTRIES.

A vARIABLE. AND THE LOCATION or THE ’TO’ IN THE 'FOR’ STATEMENT.
’FJHCT’ Is THE ONES COMPLEMENT OF THE NUMBER OF ENTRIES.

GOLIJT. Gosun TABLE. A MAXIMUM 0F 8 ENTRIES.
A POINTER TO AFTER THE ODSUB.
’SSBRTB' POINTS INTO HERE TO THE NEXT FREE SPACE.

{WCSBENO. EN) or THE COSUB TABLE}
Ly) 77ao THROUGH 7777 ARE UNTOUCHEO BY EXECUTION OF BASIC.

1





f

'

LAO-G/C DOCUVENIATION

‘THIS 19 A DESCRIPTION OF THE INTERNAL HORKINGS 0?
BASIC F0R TH? LAB-B/E. SINCE LAB-B/E BASIC IS A MODIFICATION OFEDUSYSHIDIDTHEHNISE KNOWN AS 4K BASIC). THIS DOCUMENT wILLONLY DESCQIQE THE CHANCES MADE TO EDUSYS~10 TO PRODUCE LAB'B/E BASIC:

LAD-Ali RASIC NORAS APPROXIMATELY THE SAME HAY AS EOUSYS~1ODOES. IT OIEPENS IN THE PDLLONING RESPECTSI

1) LAD-a/E SASIG USES BK OF GORE AS OPPOSED To 4K OF GORE.2) LAS-B/E DAsIG USES INTERUPTS AND HANDLES MORE DEIVGES;3) LAD~exE SASID HAS ADDITIONAL GDOE TO HANDLE THE SPECIALCOMMANDS HHIGH PEPTAIN TO THE LAD-a/E.

WHAT EOLLDHS IS A LIST DP THE CHANGES MADE TO IMPLEMENT THE ABOVEFEATURES. <NDNLEOGE IS ASSUHED or DAsIc AND EDUSYs-ID. A BRIEF{DESCRIPTION IS PROVIDED AT THE END OF THIS HEHO UHIOH DEORISES NHAT THEREDUTINES AJDED DO. AND NHAT KEY GORE LOCATIONS MEAN.

I) DA MODIFICATION. CD
To MAKE RASIG USE 8K. THE POLLONING GHANGE NAS MADE. IN 4KVERYTHING RESIDED IN PIELD O. IN THE 8K VERSION. EVERYTHING PROMHE ARRAY SPACE ON U° Now RESIDES IN FIELD 1. IN ADDITION. SOME CODEIOU RESIDE5 IN FIELD ONE TO HANDLE THE CLOCK AND ARD INSTRUCTIONS.'HUS A COQC HAP WOULD LOOK LIKEI

UDDDD-10777 BASIC SYSTEM CALL CODE NEEDED FOR BASIC]
IIOOa-ITTSS RASIG SYMBOL AREA} THIS AREA IS THE SAME As IN 4K BASICIIT CONSISTS OF THE POLLDHING IN THIS ORDERI

ARRAY AND VARIABLE SPACE
FREE SPACE (EVERYTHING ’GRONS’ INTO THIS SPAGEI
GODIEIED (COMPILED) BASIC PROGRAM IHAGE.
USER SYMBOL TABLE AREA;
BASIC’S PERMANENT SYMBOL TABLE AREA.
THE LINERUPPER ITTY ANO TRANSLATED LINE RUPEERI
THE $TACK.
THE FOR-NEXT LIST
THE Go SUB LIST.

THUS UPPER CORE IS THE
AREA NHEPE ALL THE DRIVING TABLES AND PROGRAM-
VARIADLE AREAS ARE IN SASIc.

cmvombumo—P wwvvvvvvv
~

.'
W





417755.17772 Lng ALONE EPPESERVED FOR THE RIM LOADERJ

LA’

BY CODE. THE BINARY LOADER MUST BE IN rIELD ONE

.

. DURING LOADING; HHEN BASIC IS STARTED. IT HILL
. DESTROY IT (BECAUSE IT IS IN THE BUFFER AREA).

ONLY THE RIM LOAOEB WILL BE PRESERVED. LAB-BIE BASIC
MAY NOT BE LOADED BY PS/B}

NON THAT THE CORE LAYOUT HAS BEEN ESTABLISHED: THE MODE OF
OPERATION TILL BE DISCUSSED. BASIC IN IT'S NORMAL MODE OF OPERATION
NILL BE ‘DIQOLING' NITH THE SYMBOL TABLE [EITHER THE PERMANENT ONE OR
THE USER‘S ONE). OR IT WILL BE EDITING. READING IN. OR TRANSLATING
A LINE; THE LINE BUFFER IS IN FIELD ONE. AS IS THE SYMBOL TABLE. FOR-
NEXT LIST. 59 SUB LIFT. ETC. THEREFORE, BASIC HILL BE SPENDING MOST OF
IT'S TIME IN FIELD 0N5} THIS MEANS THAT BASIC’S NORMAL MODE 0F
OPEYATION IS FOR THE DATA FIELD TO BE SET TO FIELD 1. THEREFORE. THE
DATA FIELD IS ALNAYS SET TO FIELD ONE EXCEPT IN THOSE RARE
INSTANCES NHERE BASIC MUST RcFERENCE FIELD O DATA INDIRECT. ONE SUCH
PLACE NHEPE THIS HAPPENS IS THE FLOATING POINT PACKAGE. THE FLOATING
POINT PACKAGE SPENOS MOST OF IT'S TIME IN FIELD HERO MODE. TO
FIND OUT WHERE SUCH SPOTS OCCUR. THE COF INSTRUCTIONS ARE TACCED NITH
THE COMMENT u,.....I..... 8K INSERT". THUS IF THE READER IS MODIFYING

mONE OF THEJE SECTIONS. HE SHOULD BE CAREFUL OF PICKING UP INDIRECT
”DATA OR EXITING HITH THE DATA FIELD SET INCORRECTLY. ALL TOTALED.““THERE ARE RELATIVELY FEN COF INSTRUCTIONS FOR THE SIZE OF A PR059‘” LIKE
BASIC.

III INTEQUPT I/O

HE NON COME TO THE SECTION HHICH MAKES THE BIGGEST DIFFEREch
BETREEN EOJSYSTID ANO LAB-P/E BASIC. INTERUPT I/O GIVES LAB-B/E
BASIC A ’SIMULDIFD' BETTER RUN-TIME BECAUSE OF BUFFEBINC AND ALLOWS
THE CLOCK To as usco IN A REAL-TIME MANNER} A BASIC OVERVIEH FOLLONSI

IT NAS STATE? IN THE PREVIOUS SECTION THAT BASIC SPENDS MOST OF
1 T's TIME IN FIELD ONE. THAT IS MOSTLY CORRECT. IF NE TAKE
'.E NORO ‘OASIC' AS HEANING THAT PART HHIDH RUNS OR TRANSLATES THE
JROCPAM. THESE EXIST OTHER SECTIONS OF THE PROGRAM
AHICH RUN «ITHOUT EVER REFERENCING ANYTHING IN FIELD ONE. THE
I-O ROUTINES ARE ONE OF THESE. THE I-O ROUTINES ARE BASIC’S WAY OF
DEALING WITH THE OUTSIDE WORLD} IF BASIC WANTS TO PUT OR GET A
CHARACTER.

:I' ALL OF THE SPACE THAT HAS IN FREE FIEL” D IS NON OCCUPIED

IT CALLS THE I'O ROUTINES TO DO THIS TASK. WHEN THE
CHAPAEHB II—I. ,





A THE DISPLAY BUFFER
is?

IS ””OCESSCU. 3” NHEN ONE IS TYPED, THE I-o ROUTINES
HILL RETJH'.‘ T0 RASI: AND RASIC HILL CONTINUE TO (RUN' UNTIL IT‘NANTT ANCTNhR CHARACTER 0R UNITL IT WANTS TO OUTPUT ANOTHER'CHAHACTER. I! HEALITV. UASIC IS USUALLY HAITING rOR INPUT} HHENBASIC CALLS THE 1-6 ROUTINES. THE I-O ROUTINES CHECK TO SEE IF IT CAN00 UNIT BASIC HANTS. IE IT CAN. IT DOES IT AND RETURNS T0 BASIC. IFIT CANNOT. THEN IT HILL HAIT roR AN INTERUPT To OCCUR AND SEEIF CAN PROCESS IT. IF IT STILL CANNOT. IT HILL NAIT AGAIN UNTIL THEDESIRED CONDTICN IS MET. HHILE WAITING, THE IGO ROUTINES ’PUT BASIC TOSLCEF'} THEY DO THIS BY EXECUTING A LITTLE PROGRAM CALLED NULJOB}NULJOH IS *UN L“NENEVF'R THE 1-0 ROUTINES ARE HAITINC FOR AN INTERUPT.IN LAB~8IE BASIC. NULJOB IS THE ROUTINE WHICH DISPLAYS THE CONTENTS OF

BASIC CALLS THE I-C DOUTINES TO GET OR PUT A CHARACTER.
j THL One or THE SCORE HILL BE DISCUSSED IN THE NEXT SECTION.

A) THE GET pOUTINEI

THIS RCUTINE REQUESTS THE I~O ROUTINES TO GET A CHARACTER.THERE IS A FLAG ASSOCIATED WITH THIS ROUTINE. THIS FLAGIS CALLED l1NDEV’. INDEV IS EITHER A 1 OR 2. IF IT’S A ONE: THE GETROUTINE (CALLE.D GETCH) WILL GET A CHARACTER FROM THE TTY. IF IT'S A THO.IT kILL GET IT FROM THE HIGH SPEED READER} THE SEQUENCE OF EVENTS IS ASFOLLOWS!

THE DEVICE FLAG} IF IT’S A ONE. THEN ITCHECKS TO SEE IF A CHARACTER HAS BEEN TYPED. TYPEO CHARACTERS ARE LEFTAT THE INTEHUPT ROUTINES IN A LOCATION CALLEO ’INCHAR’. IF NO CHARACTERIAS BEEN TYFEDI IT CALLS A ROUTINE CALLED ‘BIOLE’. BIOLE PUTS BASICTO SLEEP (RUNS THE NULL JOB) UNTIL AN INTERUPT OCCURS. AFTER BIDLERETURNS. GETCH AGAIN LOOPS
DUTS ITSELF TO SLEEP AGAIN.

FOT THE HIGH SPEED

AND CHECKS INCHAR. IF STILL NOT SET. IT

READER. THE SEQUENCE IS DIFFERENT. THETOUTINE ICHHERE' FIRST REQUESTS A CHARACTER FROM THE HIGHSPEES READER; IT THEN INcRE
’HHCHAR’. 3N AN INTERUOT FR
ROUTINES DLACE THE CHARACTE
ARCHAR BEFORE TIHE RUNS OUT
“IN: RUNS CUT. THEN IT PRIN

.HESETS INDCV T0 1. AND THEN
TO AAIT FoI A TTY CHARACTER

ASSU”C THAT WE ARE
’MASK' ALL ALTMODES INTO 17
177'5 INTO 137'3. RACRSPACE
SOME “HE-EIITINS IS “ONE ON
THE AC FROW RETCH.

} THE POT ROUTINE:

THIS ROUTINL PRINTS

HENTS A COUNTER AND TESTS THE HORD
DH THE HIGH SPEED READER. THE INTERUPT
R IN HRCHAR; IF GNHERE GETS A CHARACTER FROM
. IT JUMPR To THE MIDDLE OF CETCH. IF
Ts THE MESSAGE ‘TTY‘ ON THE TTY. AND THEN

JUMPS TO NEAR THE BEGINNING OF CETCH

NOW IN GETCH WITH A CHARACTER. NE NON
5. IF RUBOUTS ARE SELECTED. NE MASK

(ZIOI IS ALSO NASHED INTO 137. THUS
THE CHARACTER; IT IS THEN RETURNED IN

A CHARACTER ON THE DESIRED OUTPUT DEVICE}IT IS ALOT MORE CDHPLEX THEN GET. LIKE GET. THERE IS A FLAG ASSOCIATEDHITH THE OUTPUT DEVICE. IT
RANGES FROM C To 3; 6 IS NO

I: CALLED 'OUTOEV’. DUTDEv
gUTRUT. 1 IS TTY OUTRUT. 2 IS PTP OUTPUT.AND 3 IS LPT OUTRUT. 'DUTER’. THE OUTPUT ROUTINE. IS FULLY SUFFEREOL

_ “H- *n.’ m
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WETI'THEPEFOPE. IT Is POSSIBLE TD STORE AHAV CHARACTERS IN IT'S BUFFEq T3 '3BE OUTPUT LATE”. THE BUFFE” IS LOCATED AT OBLON TO DBHIGH. THEREFORE. T‘TO PPEVENT DEVICE MIX-UPS. PUTER HAS IT'S DHN OUTPUT FLAG. ITIS CALLED ‘ODEV’. DDEV CONTAINS THE NUMBER OF THE DEVICE HHICH ISNDH USING TH: SJFFER.
.

.A DEVICE TTAT Is DIFFERENT FROM THE ONE HHICH IS NON USINC THE BUFFER.RUTES HILL .AIT IVIA BIBLE) UNTIL THE BUFFER IS EMPTY. THEN IT HILLCONTINUE. THERE ARE THO OTHER FOSSIBLITIES. ONE IS THAT THE BUFFER ISEMPTY. THE OTHER IS THAT THERE ARE CHARACTERS IN IT BUT DOING To THESAME DEVICE. IF THE BUFFER IS EMFTY. PUTER 'ASSIGNST THE BUFFER TO THEDEVICE AND CALLS IOUTIT’ To OUTPUT THE CHARACTER. OUTIT REHDVES DNECHARACTER FROM THE BUFFER AND OUTPUTS IT. IF IT’S POSSIBLE. IF THEREARE CHARACrEPs IN THE BUFFER. THEN PUTER NERELY STICKS THE CHARACTER INTHE BUFFER AND RETURNS. THERE Is ONE OTHER FLAG ASSOCIATED WITHTHE BUFFER THAT SHOULD CONCERN THE READER} IT IS CALLED ’CNTLO’ ANDIS THE CONTROL 0 FLAG. THIS FLAG ESSENTIALLY SAYS WHETHER OR NOT NE ‘. :(SUPPRESS OUTPUT). IF HE ARE INDEED UNDER A CONTROLELAC. THEN HE DO NOT PROCESS CHARACTERS. INSTEAD HE JUST RETURN1HHEDIATELY.

an

flC). THE INTERURT CHAIN)
A

TTHIS IS THE ROUTINE NHICH CHECKS THE DEVICES ON AN INTERUPT.IT BASICALAY DOES THE FOLLDHINC. IT FIRST SAVES THE STATE OF THEMACHINE (AC, LINK. ETC.)L IT THEN DOES IOT‘S TO FIND OUT HHICH DEVICE IS FINYESUPTIHS. IF IT CANNOT FIND IT. IT HALTS IA FATAL ERROR). IE T{7 DOES FI\D IT- IT GOES TO THE CORRECT ROUTINE. ON AN

gEUTPUT FLAG (TTY.LPT. PIP) IT CLEARS THE FPRINT THE NEYT CHARACTER. ON A HIGH SPEED READER INTERUPT. IT PUTS THE ECHAp‘CTER IN HFCHAR. ON TTY INTERUPT. IT CHECKS To SEE IF IT'S A 3CONTROL CHARACTER (TC OR *0). IF IT ISN'T. IT HERELV PLACES
3

THE CHARACTER IN INcHAR. IF IT Is A To. .. THEN IT SETS THEpITLO FLAC AND CALLS ‘OUTDEL’ To DELETE THEPRESENT OUTPUT BUFFER, IF IT'S A .c, IT CHECKS NDINT (DISCUSSED AT

FHE
ETD). IF 11's OK TD ST OP BASIC NON. IT THEN RESETs

.

ASIC NITH A STDR.AEACV MESSAGE AND 6088 To EDIT (THE EDITOR PORTION).HE ONLY OTHER DEVICE IV THE INTERURT CHAIN Is THE CLOCK. HHICH HILL EIE DI‘CUSSEU LATER. TO EYIT FROM AN INTERUPT. 'INTEXT’ RESTORES THE -1ACLITE (A3. LINE. ETC.)
I

f.





B)

C)

E)

4)

.

. ~..—.umu

THE HOLL JOB IOR NULJOP). THIS ROUTINE IS CALLED HHENEVER OASIC
IS HAITING FOR SOMETHING TO HAPPEN. IT RUNS THE SCOPE IN LAB-82E
BASIC. IT IS ALSO CALLED VIA THE "DELAY" COMMAND. THE DIFFERENCE
IS JUST IN THE HANNER OF EXIT. THE FLAG INDELAY' CONTROLS THAT.
NULJOH CHECAS TO SEE IF THERE Is A PLOTTING BUFFER ASSIGNED.
IF THERE IS (0138 IS NON-ZERO) THEN IT WILL SET UP DISAUTO
TO 3? TISB. IT HILL THEN TAKE OUT x-v PAIRS OF POINTS AND
DISPLAY THEN. A NINUS ENTRY IS THE END OF LIST INDICATOR. ON
END OF LIST. IT GOES BACK TO NULJOB ANO CHECKS NDELAY To SEE IF
IT SHOULD RETURN TO THE CALLER' If NOT. IT THEN RESTARTs
ALL OVER ACAIN av RECHECKING OISE.
THE PLOT STATEMENT.

NHENEVER A PLOT COHNANO IS ENCOUNTEREO. PASIG GOES TO IPLOTA:
PLOT FIRST GHECKS TO SEE IF A BUFFER IS ASSIGNED. IF ONE IS
Nor ASSIGNED. IT ASSICNS SPACE av CHANGING ARRLOC. IT THEN CALLS
pLoTn To SET UP THE CORRECT BUFFER NORDS. WHEN A BUFFER IS
Paggqu, PLOT CALLS MEVAL} NEVAL EVALUATES AN EXPRESSION.
IT THgN ”ULTIPLIES THIS EXPRESSION BY FSHIFT FOR CORRECT SCREEN
SgALING. IT THEN CALLS DBLIT To PLACE IN THE SCOPE BUFFER.
IT THEN goes THE SAME FOR THE v VALUE (EXCEPT NOT NULTIPLTINOII
HAEN ALL IS DONE. IT THEN GOES TO DEVCON TO CLEAN UP THE COMMAND:

THE U:E STATEMENT.
THIS STATEMENT ALLOCATES A SCOPE BUFFER IN BASIC. IT FIRST
CHECKS TO SEE IF A BUFFER IS ASSIGNED} IF ONE IS. IT RETURNS.
IF ONE ISNT‘T. THEN IT CALLS GETARY TO FIGURE OUT THE SIZE OF
THE ARGUEHENT AND TO ALLOCATE THE SPACE [ACTUALLY. IT'S ALREADY
ALOCATEDJ. IT THEN SETS DISB TO
THE CORRECT ADDRESS AND THEN CALLS PLOTS TO SET UP BUFFER:
IT THE.N EXITS TO DEVCON.

THE CLEAR CONNANO.

THIS STATEMENT CAUSES THE SCOPE BUFFER TO BE CLEARED. IF
THERE IS A BUFFER PRESENT (DISB<>B). THEN IT PLACES AN APORT
CNDE I4ZOO) AS THE FIRST INSTRUCTION IN THE BUFFFR} NULJOB
HgLL sTOR OISPLAYING ON THIS. HENCE NOTHING HILL BE DISPLAYED.

THE TsT FUNCTION;
THE TST FUNCTION TESTS NHETHER OR NOT A CHARACTER HAS BEEN
TVPEO HT PLACING ’INCHAR' IN AC3 AND THEN NORMAL ZINC
I“, RECAUSF INCHAR Is ALNATS ZERO IF NO CHARACTEN HAS BEEN TYPED
5%) IS ALWAYS NON~ZEPO IF A CHARACTER HAS BEEN T’PED. THIS
MAAgR TST HLHAVE AS OESIQED AND DESCRIBED.

TIE GET ANO PUT FUNCTIONS)
THE GET ANN PUT FUNCTIONS PERFORM THERE TASKS PT NERELY CALLING
PuTgR AND GETcH NITH THE CORREcT ITEM IN THE AC. THEY INSERT.
ngovg THE 8 BIT CHARACTER FROH AC3. FAIRLT TRIVIAL
pCLTI'JES.

THE POSOUTS AND NO RUBOUTS COMMANDS.
THESE COMMANDS SET THE VARIABLE RBSNCH TO
A I PE 0 DEPENDING ON WHETHER OR NOT TO PROCESS RUBOUTS. THE
ROOTIHE GETCP TESTS THIS FLAG HHEN INPUTINO CHARACTERS.

THa TAB FUNCTION;
THIS FUNCTION IS THE FUNCTION NHICH CAN POSITION THE PRINT

~____________.._____.—......_........-.—.-.-.--.-.-----IIIIIIIII-Illllllllllllliillll
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HEAD TO THE CESIREO POSITION. IT CONSIST OF THO PARTS. :ATHE FIRST IS THE ACTUAL TAB FUNCTION. THE SECOND Is CALLFO
’TTADJ’ ANC IS CALLED RT PRINT AFTER EVALUATING AN EXPRESSION

f? A _ IF THE TASFLC IS SET. HHAT HAPPENS Is As FOLLOHSI
I;*g. WHEN TAB IS CALLED. IT FIRST FIXES THE ARCUHENT. IT THEN SETS
;T

i 2 ’TAHFLDT TO INDICATE THAT HE HAVE PROCESSED A TAB FUNCTION}f} IT THEN CETS THE PRESENT POSITION OF THE PRINT HEAO FROM ,i:
. ’CJLUMN' AND RETURNS THIS AS THE FUNCTION VALUE. THUS TAR CAN .

RE USED AS A RECUALR FUNCTION. IT THEN RETURNS TO THE CALLER:THE PRINT STATEMENT PROCESSOR CHECKS TASFLC AFTER EVALUATING AN
EprgsSION. IF IT'S SET (NON-ZERO) THEN IT COES TO TABDO. TAaOO
PICKS UP HHERE HE HANT TO CO TO (LEFT IN ITASOESI BY TAB) AND
FIDURES OUT NHERE NE ARE BY USING COLUMN. IF HE ARE TO FAR IT
CIVES A CAPRIACE RETURN AND A NULL CHARACTERI TO PREVENT
TI”ING PPOOLEMS). IT THEN SPACES OVER THE CORRECT NUMBER OF
SPACES. HHEN CONE IT RETURNS To ’PRINT-I-l’ TO .FIAISH PROCESS THE COMMAND. NOTE THAT HE CANNOT RETURN TO THE
SECTION HHICH CALLED IT BECAUSE IT HILL PRINT OUT A VALUE I
SUGH A5 ?3) n[CAUSE IT WILL TAKE THE EVALUATED NUMBER AND
CONVERT IT TO ASCII.

THE ECLLONING COMMANDS ARE ALL DONE IN (RESIDE) IN FIELD 1:

)I THE ACC FUNCTION.
THIS FUNCTIOH [RENAMED ZZADCJ CALLS THE ROUTINE UADCB w1THP ZERD AC. UADCB IS THE GENERAL A~D
DIaPATCHER. UADCP HAS TNO COURSES OF ACTION DEPENDING ON THE AC.THE USER SHOULD REAO IT'S DESCRIPTION AT
THE END. UADCB HILL RETURN HITH THE CORRECT ADC VALUE IN THEFAC. IT HILL THEN RETURN TO THE CALLER.

_.
d) THE SET ”ATE COMMAND.

THIS COMMAND SETS THE CLOCK CDINC FROM THE ARCUMENTS. IT
FIRST CALLS PEVAL CVIA UNEVALJ TO GET THE RATE <C~7I. IT THENPLACES THIS IN THE COMMANO REGISTER ALONC HITH A SDID. THESE ARETHE CORRECT HAROHARE FLAC BITS TO RUN IN 'NORMAL' CLOCK NDDEIIT THEN JUMPS TO USETM; USETM HILL EVALUATE THE NEXT EXPRESSIONCVIA CMEVALJ ANO HILL THEN LOAD THE CLOCK REGISTER
HITH THIS NUMBER; IT THEN CLEARS THE THO TIME REGISTERS ITIMiAND TIMZI. THESE ARE INCREMENTED EVERV TIME A CLOCK TIC OCCURS:IT THEN RETURNS TO THE CALLER.

A. THE SET CLOCK COMMAND.
THIS IS SINIALIAR TO THE SET RATE COMMAND ExCEPT THAT THE
ENTIRE 12 PITS OF THE MOOE THE USER HAS SPECIFIED
I3 UTED. JUST BIT 8 IS SET ON TO INSURE INTERUPTS. THEN IT GOESTO USETM.

~

THE HAITC COVMAND.
THIS CDNMANC HATTS FgR A CLOCK TIC. IT FIRST PICKS UP THE LOHORDER NDRO OF THE CLOCK COUNTER ETIM23 ANO SAVES IT IN UTEHP.IT THEN CALLS BIBLE TO PUT BASIC TO SLEEP. HHEN IT‘S AHAKENEO.IT SEES IF THE TIME HAS CHANCEO. IF IT HAS. IT RETURNSVIA DEVCCMl IF IT HASN’T. IT GOES TO SLEEP ACAIN.
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THE NAIT COMMAND; ~

‘

..

C; ‘» THIS IS INTERNALLY IDENTICAL To THE NAITC COMMAND. IT "FUDGES" F

rg§.,
. THE TIME ETIMBJ SO THAT HHEN AN INTERUPT OCCURS. IT LOOKS LIKE -

fig
EQ‘?‘

'

THE TIME HA5 RUN OUT AND RETURNS. 13
_

NIL, THE ACCEPT CDNMAND. J
y Y

1% THE AcIERT COMMAND HILL SET THE ACCEPT DATA SWITCH EAOACRTJ
A

.jfl. IF AND ONLY IF HE HAVE A GOOD. CLEAN BUFFER IABDCET>OI. IF “A

3,.) NE 00 NOT. HE FALL THROUGH To THE ‘REJECT’ COMMAND.
‘

groI THE REJECT COMMAND.

g
. THE REJECT COMMAND CLEARS THE ACCEPT DATA FLAC EADACPTJ. IT

gj RETuRNE TO BASIC VIA DEVCOM.
’

ifPI THE REAL TIME COMMAND.

THIS COMMAND IS ONE OF THE MORE HAIRY OF THE NEH

.LAB-B/E BASIC COMMANDS} THE FOLLOWING IS HHAT OCCURS. IT FIRST
”g: CHECKS To SEE IF HE ARE ACCEPTING DATA; IF HE ARE. THE
T' COMMAND IS ICNORED IVIA SKIPITI. IF HE ARE NOT ACCEPTING DATA.
A NE CALL CETARY TO GET US THE AREA THE USER REQUESTED. THIS DONE.

HE TH5N USE THIS INFORMATION To SET THE BUFFER POINTERS
EAPUT1 AND APUTZJ AND THE BUFFER LIMIT coNTRoL INFORMATION
EAOAI.ADA2. AND ADA33. HE THEN GET THE CHANNEL NUMBER
To sTART EVIA UMEVAL] AND PLACE IT IN ADcx. HE THEN GET THE
NUMBER OF CHANNELS To USE AND PLACE IT IN ADCUNT. HE FINALLY
GET THE NUMBER OF TIME COUNTS TO DO AND LEAVE IT IN CTI.CT2 AND
CTA. REMEMBER THAT THE TIME IS DOUBLE HDRO. HENCE THE DOUBLE
HOBO ARITHMETIC AT THIS POINT. CT1 IS USED TO GIVE US A THREE .

HOBO ZERO COUNTER SHOULD THE USER PUT IN A As NUMBER OF COUNTS;
NOTE THAT 2736 IS A VERY LONG TIME. HE THEN EERO OUT
THE NUMBER OF SAHRLEs PRESENTLY IN THE BUFFER EACOUNTJ AND
TELL THE SYSTEM THAT NE'VE CDT A GOOD BUFFER CABDGET >23;

THE TIME FUNCTION [TIM]
THE.TIME FUNCTION RETURNS THE NUMBER OF TICS. EVERY TIME THE
CLOCK INTERUPTS. CLOCK! (THE CLOCK_INTERUPT ROUTINE) INCREHENTS
T1M2 AND THEN_TIM1. TIM RETURNS THIS TIME IN THE AC.

THE ADB FUNCTION.
THIS FUNCTION CALLS UADCR WITH THE AC ALL 7777'8. UADCB WILL
BE DESCRIBED NON. UADCB IS THE MASTER
A-D FUNCTION SHITCHER. UADCB EITHER DOES AN IMMEDIATE
ADC IF THE AC IS ZERO DR HILL ATTEMPT To GET A SAMPLE FROM THE
Usggts A-o BUFFER IF THE AC 18 NON-ZERO. IF THE AC IS ZERO. IT
HILL CALL DDAD NITH THE INTEGERIZED AC3 (BITS 8-11).
DOAD DOES AN A~D CONVERSION ON THE CHANNEL IN THE AC. IT THEN
RETURNS THIS VALUE IN THE AC. UADCB THEN GOES TO UINAC¢ WHERE
THE A-D VALUE IS PLACED IN THE FAC. NORMALIZED AN THEN BROUGHT
INTO THE CORRECT NUMERIC RANGE (-1.V TO +1.V>. THE FUNCTION
THEN RETURNS. IF THE AC IS NOT EERD (FOR AN A09).
IT CHECKS TO SEE IF THE BUFFER IS ACTIVE. IF NOT. AN ERROR IS
GIVEN. IT THEN CHECKS TO SEE IF THE BUFFER IS ACTIVE. BUT
THE TIME HAS RUN OUT. IF SO. ANOTHER MESSAGE IS CIVEN. IF ALL

“3 IS HELL. IT CALLS ACET TO GET AN AHD VALUE FROM THE USERS
z>

9UFFER. ACET IS MERELY THE RING BUFFER REMEVER. IF NOTHING
IS IN THE BUFFER LACDUNTBCJ. THEN AGET HILL PUT BASIC T0
SLEEP. ACET RETURNS HITH CONVERTED NUMBER IN AC. UADCB
THEN GOES TO UINAC HHICH HA3 DESCRIBED ABOVE.
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USED FOR INTERUPT VECTOR.
AJTO REGISTER USED As POINTER To NEXT ITEM TO BE
DISPLATEO EEITHER AN x OR Y POINTS. FOUND IN NULJOB.

.CJVTAINS INPUT DEVICE NUMBER TlFTTY: ZFPTR’
CONTAINS OUTRUT DEVICE NHILE AcCEPTING AND ECHOINC Oigsa IIRUT FROM THE TTY. IN OTHER HOROS. A TEMPORARY ASSIGNED TR“A JUST TO HOLD THE IREAL' OUTPUT DEVICE. ‘1T'OUTOEV. OUTPUT DEVICE THE ROUTINES HILL USE IOaNOTHING. *

’

laTTY, ZIPTP, 3=LPT) ‘

ODEV. OUTPUT DEVICE CURRENTLY BEINC USED BY THE BUFFER.CNTLC. THE CONTROL O FLAC IoOI. IF O. NO CONTROL O.
h NOINT. A LOCATION HHICH TELLS NHETHER OR NOT THE ’0 CHARACTER CAN
I. . TNTERUPT BASIC. CERTAIN PROCESSES ISUCH AS CORE JUGGLING)
OE“. ; CANNOT BE INTERUPTTEOI THEREFORE THEY SET THE NOINT SHITCH TOTENN 1 A AOOI. NHEN DONE. THEV RESET IT TO A O. IF A To SHOULD BEO»fg' .. STRUEK, IT NILL NOT sTOP BASIC. BUT IT NILL SET THE NOINT SWITCH

' W-?4‘.

I“ -

«N~Né.g CHECKED TO SEE IF IT CONTAINS A 7777. AND IF so. NE PROCEED AS - *N§ 9 ~

IF A CONTROL C HAD JUST BEEN STRUCK.
:fiRBENCH. THIS IS THE RURCUTS SHITCH. O-ICNORE RUBOUTs. <> TREAT“~

RUNOUTS LIKE BACK-ARROHS Io). NHICH Is SHIFT 0.
.DISB. ADJRFSS OF PRESENT DISPLAY BUFFER. IF NONE IS PRESENT. THISTA

LOCATION IS RERo; BUFFER IS ALWAYS IN UP°ER CORE. A“
.

PRESET. THIS POINTS TO A ROUTINE HHICH RESETS ALL FLAGS BACK TO TTT
.

- C”;. IVROT AND OUTPUT AND CLEANS UP THE BUFFERS. NECESSARY AFTER AN ’

j ‘. ERROR OCCUQS,
j SPECINT.THIS POINTS TO SUBROUTINE NHICH CHECKS FOR ADDITIONAL DEVICE
2., INTERUPTS RESIDES THE STANDARD ONES. THE CLOCK TEST :8*g' LOCATED THERE.

PCOAT. THIS POINTER POINTS TO A ROUTINE NHICH
I VAITS FOR OUTPUT TO TERMINATE ITHE BUFFER EHPTVI. THIS IS
A NECESSARY BECAUSE OTHERHISE ERROR AND/OR LISTING CONTROLA,~ x IIFORHATION MIGHT BE LOST IF A CONTROL 0 Is HIT AT THE NRONO
m TIME. IT ALSO RESETS THE CONTROL 0 FLAO. TRIS ROUTINE IS ALSO:79_ SNEAKILV USED BY THE LIST u OPTION TO SET THE NULL AFTER
;” CA‘RIAGL RETURN FLAO EPUTXRAJ. IT STORES THE AC

D; IN pu?XR6 FIDST, THEN NAITS FOR OUTPUT Tn TERMINATE. HENCE THIS
*'

I; A er FOLD ROUTINE.
DELUUTI THIS POINTS TO A ROUTINE WHICH

EELITIS THE CURRENT CONTENTS OF THE OUTPUT BUFFER. USED
. F“£1“INTLY EV MANY ROUTINES.

.

. 3NCLA, TRIS ROUTINE TESTS AND CLEARS THE NOINT FLAC DISCUSSED EARILER' ‘.sPLEET. THIS POI’TER POINTS TO SUBROUTINE NHICH OETERMINES NHETHER OR
.i. NOT A GIVEN OPERATION HILL OVERFLON FREE CORE. THE AMOUNT OF

.
BOON YOU NISP TO TAKE SHOULD BE IN THE AC. IF NO ROOM.A THEN AN ERECD HEOSACE IS GIVEN;

N.»
g-gfi,e§ TO A 7777. NHEN NE LEAVE THE CRITICAL PROCESS. NOINT HILL BE . 9A
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ltLRCNT: THIS ROUTINE IS oascnIaeo av CNCLR ABOVE.

iPUTCH: LZ‘SSPSUTxue ”‘5 CHANGED SLIGHTLY so THAT IF PUTXRA TI'XIR
AI = : . A CERTAIN HUMRER or NULL (new) CHARACTERS HOUL r :‘Q

"

%F. PUICHED “TIE? THE CRLF} THE NUMBER or NULL‘S PUNCHED IsDIB“ *

“A.~
A 'U~~71?N OF THE HUHBER or CHARACTERS on THE waa.

:51 ALL OWEw FU“CTIDNS REMAIN THE SAME.
II

a, _ . _ .

“03:::; :JIL. :2.
A ROUTINE. THIS Is WHERE rug RING BUFFER FOR I

I
’ ‘ '= 3J UT DEVICE IS LOCATED. RIGHT Now IT 5 A .T .

~

;:‘. L3‘5' ‘17 EXTENUS F“TOM oeLow To OBHIGHJ.
I 80b 5 LOVAYIONS

PUTJ: THIS IS THE "PUT" ruNCTION. IMPLEMENTATION IS DESCRIQED IN ‘745 1.0 Rgcrxou. ALONG WITH THE FUNCTION GET.

GETJ: 36d MOVE. . 1
P’IUTI T413 ROUTINE HAS CHAVGED SOMENHAT} THE FUNCTION

“I "JRECKN" HA5 dEEN INCORPORATED T r A

6* ”IEL FIT on THIS LINr.
0 SEE HH_THER 0R N»T somgygxqc

(chxw: THIS EUNFTIO“ IS CALLED WITH THE NUMBER OF PLACES
,.

Igd UE§IRE To PRINT IN THE Ac. ACTUALLY. THE Ac
. H u pLACES OESIRED MINUS 1 (N-i). IF NOT ENOUGH ROOM. ANI AJTQMATIC CRLF Is GIVEN. PRINT ALSO CHECKS TH

0N THE OUTDUT DEVICE. SIZE Is LEFT IN THIDTH.E
SIZE OF THE LINE

.151z*' LIsT NOW CHECKS TO SEE IF
A a was GIVEN I: so IT 5575 THE PUTXRA FL...

. .
'

AG av CALLINP..HT To HAIT row I/o T0 TERMINATE. sec DESCRIPTION Aeoss.
IIJFIX‘ THIS ROUTINE HAS ADDED TO ENABLE THE EASIER CONVERSIONv~ ,

OF INTEGER NJMBETS T0 FAC NUMBERS}
I

REGPIX DOES THE FOLLOHINGI IT CLEARS ACl a A02.IT SETS THE 318w TO pOSITIVE. IT SETS THE EXPONENT TO 233.’5 mmECT FOR FIXIIG A NUMBER' IT
I

‘

.

‘

ALSO CLEARS
IrLAG (04>. IT THEN RETURNS To +HE CALLER,

. THE OVEPFLON

Npur: TJIS QQUTIME M0“ CQECKS To SFE IF
.

.'
'

. THE INPUT IS M T
'

‘ IF IT 15, Ho QUESTIO? MARK
.

FRO HE ég‘DFRf
mt If“! Maw; “u

-‘ ‘

WHICH

3% ~

‘
.





‘
i

V‘
_

A ¢

I?“ 4,. ‘,
1-

‘3'“:
-

1':
5*

m», T: furs

TRARRANRRAONREO6~61T
’ “

.5‘ ‘,. T
H

I 3H; E; ,
w’

‘

I???‘ ENIIII‘ TE§§R§§TT§EETR“T
TéfibfiafiAITIIT’ fififlfifig IE9. «3; “v

,

~I: :k. T. -:= ~53 IR v~ ATRTTIRRAA Ra»;
TREE “RENAT HAIJT :93' A $4 In I

T .T‘ f- 3‘ , Jfimunfi? TiréfiSOHTTSJI
' .3‘1'3’,"‘L $11329.“

'

"3"“: f A
1’“

T-I
T w” .1 ‘5

,

~2 1‘1, v .3
.

' I» "-
-. _:‘~ «:12 {1‘ hi: WAT A.QTIKI‘ijflf I“: 1,5553% . Té‘g‘rf :

“ “Ht- ‘1‘ ‘TT “ ' ‘ K.»
:

'

,

"

I‘ h. 1 '3 T
, :T;

=
"'f" 231-93.}- :_..f1,,“!5..,: 3. .. “1,3,3.

IARNARRNRRNQAARAF-af‘ ”5
‘

”A LA '1: I: ‘: TRY T* tTTAVTEfiIifiui‘
EQMII

.T. TI'EI'ZREV‘TT “I ‘.‘T':%.§31~'+‘,‘ w' A n
. ::‘ ;. "12",» We . 7.9: . A gm

..

>1 ,. ‘T' A.” -.

'
—

~

$1! 33““ &%1¢;:3¢f0 J‘ “'1'“ "if, 71.2% "

“w 4, d. MAQJE- I... .ITAJ.» 1.5;». u... awn-i-WH- » J.» $1” *"‘ " W *MMM

_
5.

m}.mm..f.uwgzw
WWI»... am. AT a

.‘1‘
,

IS. 1
'

,

.I . .

31 -

I . ; ’I
.

R Afr /
I §.I

@rfl‘fi' F I

:3},
I“

'_ JIM":
"'

.

‘

I” " 0%. '1?RAM: ‘u .
.

. *9

g§,;T- 3?~L. IF INPUT IS FROM THE TELETYPE. ALL IS AS BEFORE. ”I‘ ¢
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I 1"“
7

.1
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E'FPT‘ TNT FLOATING POINT PACKAGE IS AS BEFORE. EXCEPT FOR SOME COF’SX :
If“ I“? q‘i'.Y TDIZKY ERICA IS THAT INDIRECTS GC THROUG“ FIELD ”NF. 5"
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fINTEPT TTIS Id THE “AIN INTERUPT PROCESSOR. IT Is DESCRIBED Aaovag
. 3"
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o I A

:AIH" TN? 0N~Y THING NoT MENTIONED HAS BIOLE. ~
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INTrxT. I

OUTCCLI

DEVC‘MI

DEVCQK:

RTERFI

GETARYI

SLEEP. ESSENTIALLT THIS SE'S A FLAG CALLED BUSY. NHEN BASIC
GOES TO EXIT FROM AN INTERUPTI
IT CHELKS THE STATUS OF BUSY, Ir IT'S zERO. IT EXITS NORMALLVZ

'.THIS MEANS IT WAS IN BASIC WHEN IT INTERUPTED. IF IT'S ONE.
THEN IT HAS IN THE NULL JOB ROUTINE. IT SO. THEN NULLJOB
COJLO ONLY BE STARTED av RIOLE; HENCE AFTER SERVICING THE

*

IINTEPUPT. IT RETURNS FROM RIOLE AND CLEARS THE BUSY FLAG; HHEN
BIJLE Is CALLEO AGAIN. BIDLE NILL EXIT To THE LOCATION AS
DEFINEL RY NHAT THE INTERUPT ROUTINES SAVEO NHEN IN THE LAST

IS}; %AST8TE.
HENCE RUST Is THE HORO HHICH KEEPS TRACK or ”HA7

3 '8 N.

THIS ROUTINE EXITS FROM AN INTERUPT. IT INTERDGA'ES
‘SUSY' TO FIND OUT NHAT To DO.

OzscRIQEO °REVIOUSLY.

9095 up EITHER INPUT 0R OUTPUT BUFFER FLAG.

THIS RESETS ALL nEVICES. SEE PRESET.

T413 13 A MACTEA RESET OF ALL HAROHARE STATUS FLAGS. ONLY CALLED
Wimfl STARTIN: UP BASIC}

DETCQIRQD ABOVE.

cars ILNT ITEM FROM USER STATEMENT; THEN CALLS OEVCON,

CNKC“: TO SEE IF ITEM IS A c.R; IF NOT. THEN A

Sv.TAT :RROH RESULTS.

THIJ OIIES THE "RATE ERROR" MESSAGE.

THIS ROOTINE LOOKS AT USER’S VARIABLE ARGUMENT. IT THEN
”10%? U” SNASCRIPTINC INFORMATION} IT THEN CALLS GETADD To
RETuRN LAST ELEMENT IN ARRAY. IT HAS THE FIRST. AND NOW THE
LAAT. so IT HAS THE SIZE. IT LEAVES POINTER To FIRST IN
ACI AND oOINTER TO LAST IN AC2; THEN IT RETURNS.

THIS SETS UP DISPLAY BUFFER. IT SETS UP 0138 TO POINT T0 CORRECT

tafATIUfiggIT :UTS
A 4221 IN LAST WORD 0F BUFFER. IT

3 A .3 9 If FIRST RORD 0F BUFFER SO NOTHING N B
DIYPLHYLD. THE” IT RETURNS.

ILL E

THIS ROUTINE TAKES THE FAC AND STICKS IT IN THE BUFFER.
IT FIR“. CHECKS TO SEE IF IN RANGE (U T0 9999999999) AV” T

IF ToT IT SETS oer. IT THEN FIXES FAC. AND THEN
“ HEN

‘

D

3

. T





A‘ ~,.~I‘- A

,.
.

E. 9* .Ag, CALLS DBPUT TO PUT IN WORD. IT THEN PUTS IN. A 413% TO END
..*R~“i'v_ THE BUFFER.

.

~

xxxxxx
1£349“; .

~-
.

A.

I
Mg

.

..
.fl§* 1.

g?DBFDT= THIS ROUTINE PUTS THE AC IN THE SUPPER. IF THE CONTENTS OF NHERE
Jgyh _@ 'IT’S COINC:A¢O1. THEN WE'VE RUN OUT OP ROOM AND A "TOD-SIC" :3},AREf i;~_ NESSACL IS GIVEN. IT RETURNS TD CALLER Ir SUCCESSFULL. '3?%

.:5 ““ "
‘

. IR ROERiUUDATA: THIS CIvEs THE "A-D FULL" MESSAGE.
‘fsfiy

55557UF' THIS IS ORIGINALLY EDUSYS-LD CODE NHICH HAS MOVED ¥:§ A

gP
. BECAUSE NE NEEOEO ROOM ELSENHERE; . I

; '1’.

§?3557= THIS ROUTINE INITIALIZES THE DISPLAY.
’”

Ag?
D

§T"EV‘Li. THIS ROUTINE EVALUATES AN EXPRESSION.
~ II§g5 ;- LEADING CDMNAS ARE ICNORED.BAO SYNTAX GETS AM ERROR. RETURN IS.IE I

LLLJNS: THIS ROUTINE PROVIDES COMMUNICATION DETNEEN THE

UPPER ANT LONEP BANKS. TYPICAL CALL PROM UPPER 15 LA
fl JHS LLLJVS

AR? YYYY J

NHERE yva 18 THE ROUTINE THE USER NISHES TO CALL IN LONERiDANE3}

'4

,A

$§fi§ 5 To CALLER NITH RESULTS IN PAC.

$55“ RETURN IS ALwAvS TO UPPER FIELD,

‘LLLJHP: SAME AS LLLJMS EXCEPT THAT LLLJMS JMS’S AND
~R LLLJMR JUP'S. '

EEUNOAD: GIVE‘ THE "NO A-D" MFSSAGE. “

it§1flTK= 7415 RENTIUE CUEC F THC CLOCK FLAG; 1; up, THEN
A 1T STLS TO CLOCKI IN FIELD 1,

TSTI DE‘CDIVED PREVIOUSLY.

CLOCVII THIS ROUTINE IR EXECUTED ON A CLOCK INTERUPT.
IT FIRST CLEARS THE FLAG AND SAVES THE STATUS IN CLKRTS.1T THEN INZHEMENTS THE TIME OF DAY ETIHZ AND TIMlJaTNEN CHECKS ADACPT AND ABDGET TO SEE IF NE'RE SAMPLING.

”Ir Hr ARE, THEN IT PICKS UP THE CHANNEL EADCXJ AND CALLS 3
AA. DDAU T0 SAMPLE AS MANY TIMES AS NECESSARV AS DETERMINED RY
g~ ADJU“T. IT CALLS APUT TO PLACE THE SAMPLES IN THE

E 5' BUFFER, IT TREN INCRENENTS CT3.CT2 AND/OR ”T1 TO FIND OUTAAB-
SREJUER

DR NOT DONE. IP DONE. IT CLEARS ADACPT AND SETS AROCET
V:.

i

'

I IT NON CHEZKS TO SEE IR THE CLOCK IS UP AGAIN. IF IT
1

IS . NE GET A QATE ERROR. IF IT ISN‘T. NE CHECK FOR TC TO SEE3 IE IN TNE REGION NHERE NE ARE INTERUPTINC so FAST THAT
;A,"'- WE CANNOT CHECK POR A PC IN THE TTY ROUTINES. BUT NOT PAST {MOUGL AfiL§fuvf§QHT9AT THE CLOCK PLAC TEST
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AOAA W : COULD LOcH OUT" aASIC so NOTHING COULD HAPPEN. THA I
1‘. «"5

'

H3 1.1:.
.

.
‘1 U

~g§3g3$3~ WHY HE MUST CHECM FDR oc HERE. IF THIS IS THE CASE 1 f .1 331.1
TTLQSIE- THEOIHE MUST TAKE THE SAME ACTION AS FOR TH: CASE HHERE "ZflwzggMI

.

THATAAH WE COULD PHYSICALLV DETECT THE FACT THAT THE CLOCK HAS “7'1‘

L ART RUNNING TOD EAST. MHEN HE DECIDE THAT THE CLOCK IS RUNNISC TOO EAST
.,H,. WE STOp THE CLOCK ITO PREVENT FURTHER CLOCK INTERUPTSI AND

.

CALL 'RTERR' TD RRIAT OUT THE ERROR MESSAGE E"RATE ERROR"J. 21-.
IF THEPE HAS NO ERROR. THEN HE EXIT NORMALLY VIA 'INTEXT'. ‘. 1””

THIS PUTS A SAMPLE IN THE eurraR. IF NO ROOM. WE GET ' 1 3

A BUFFER FULL MESSAGE. ROINTERS ARE SET UP av REAL TIME STATEMENT.i‘TI11;
§§AGETI OPPOSITE or ARUT. IE NoTHING THERE. IT PUTS BASIC To . .Hg‘fl
“1' SLEER UNTIL.AN IMTERURT DCCURSZ DESCRIBED PREVIOUSLY.

“'

1A9“ THIS COPS IIP'ROIATERS or APUT AND ACET‘. LIMITS SET BY T.
.-

*“a pEAL TIME STATEMENT. ADAioADAZ AND ADAS ARE DETERMINING J

91% ,g‘ LIMITS AHD FACTORS.

UCLS:; CLS EUSCTION. pICAs up CLKSTS AND RETURNS IT. 7 [*3

UCLCT EAECUTES 6137 AND RETURNS RESULTS IN rAc.

UUULLLI THIS 15 THE'UPRER COPE RESETER;

DOADI TAAES «5 AS CHAN’JEL NUMBER AND DOES CONVERSION. HAS

1.
TIML OUT INCASE ID A-D OR A--D NOT HORKINC.

._,

3;!"

USETPI THIS RDUTIHE TAKES THE AC AND MAKES IT INTO A GOOD PAC.
IT:ALLS QEGFIX AAD ANDRM.

UUAcI-SI THESE ROUTINES ADD A01 ~AC3 I
ET RESPECTIVELY TO THE AC. THEY GET IT PROM FIELD O. 91P'

.

Ti.
!.

UUMEVALIMEVAL FUDCE CALL
. 03,1

UUPFIXI FIX EUDCE CALL;

*

.TI
TUUgEVCI OEvcou FUOCE CALL.

I

If
T‘UJMSI UPPER CORE COUNTER PART OF LLLJMS 5T
fiUUJMPI UPPER cop; CGUNTER FAR, or LLLJMP

1

fiUPCCMDOIUPPfiR Cong COMMAND DISPATCHER. VERY SIMPLE.

AUP'UNI U°PER CORE FUNCTION DISPATCHER; ALSO SIMPLE.

U
1
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