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| RECEIVED THE JUME NEASLETTER ANC PROGRAMMA'S FORTH (VERe 1e1) 4L8OST
CONCURRENTLYe | READ TCNM MEIER'S ARTICLE AND LARRY SAMRUCO'S COMMENTS (F=as
JEFF'S DESK)e THEMN | DUG INTC FINDING GUT WG THE SOFTWARE NCRXSe

| SHOULD POINT OUT THAT THE PROGRAMMA [MPLEMENTATICON IS NOT THE STANDARE

[ “FLEMENTATIG e THE MEMORY EFFICIENCY IS LOWER THAN STANDARD FORTH BECAUSE
THE PrOGRAMME FORT# WORDS ORE #ALL* EXECUTASLE COCE 4ND NOT ADDFESS LIMKS.
SECCMDs THE aCRD OEFINITION/RECOGINITION MECHKANISM ONLY USFS THE FCUR MOST

SEGHIFICANT CHARACTERS» WHERE STANDARD FORTH USES FROM THREE T0 FIVE CHARACTERS
ANG A CHARACTER COUNTe THIRD» SOME OF THE #ORDS ARE NOT FORTK-75 COWPATIALE:
'<7' SHOULD 3E '>R's 'ZERO' SHOULD BE 'ERASE' AND '/MGD' DOES NOT LEAVE THE
STACK |N THE PROPER CONFIGURATION (THE '/MOD' AT 3123F WORKED PRUPERLY BUT FOF
SGME REASCN A t/0D' AT $14CF WAS INSERTED TO SWaP THE QUOTIENT ANC REW2INDER).
THE PKCPER OPERLTIGN SHOULD LEAVE THE QUGTIENT ON THE TCS (T0P-OF-STACK) AND
THE REMAINDER ON (T0S-1)s MORE INFORMATION ON FORTH-78s |eEe REFERENCE CARDo
| MBLEWENTATION MANUALs COCE LISTINGS FOR VARIOUS MICFOSs ETCes CAN 3E 0RTAINED
FrGws

FORT4 INTEREST GROUP

PO BOX 1125

SAN CARLCS CA 94274

| ATTACHED THE IDENTIFIED PRCBLEMS: '+LOOP' NOT POFPING THE NGRMAL STACK (SP)»
PSAVE' ACTING LIAE 'WEEP's '<' AND '>' NOT WORKING ON WSSYTE» HARDWARD STACK
DGwhwekD CREEFING O ERROF OR SCREEN CLEASs ETCe | FOUND SCLUTIONS TO ALL 0F
THE PRGBLEMS AND ENCOUNTERED AND SOLVED A& FEN MOREe THE HARDWARE STACK CREEPING
F=OSLLEM IS & PROSLEM COMMON TO OTHER PROGRAMMA SOFTWAREs EeGe THEIR ASSEMALER.
I'T COMES AB0UT BECAUSE OF A HARIT OF DOING & 'JMP' QUT OF THEIR SURRCUTINES

UPGN ENCCUNTERING AN ERROR CONDITION (NOT CONSIDERED A VERY G0CC PRACTICE)

T-E SOFTALRE THEN RESTARTS THE SYSTEM 4ITHOUT CLEANING UP TWE STAQK, T-US
LEAVING RETURN ADDFESSESs ETCe BEHINDe A FEW OF THOSE WILL EAT THE SYSTEwI
TRERE AKE TwQ PATCHES TO CURE THIS PROBLEM (TARLE 1)

NEXTs THE '+LOCP' PRCILEM CAN BE CORRECTED #ITK & MINGR PATCH (TARLE 1)
cXECUTED AS | T EXISTS Wl THOUT THE PATCHs THE STACK WILL HAYE ONE '+LCOP' PREFIYX
VALUE LEFT ON THE STACK FOR EACH LOCP EXECUTIONe IN ADCITICNs '+LCCP' DOES

NOT ALLOw FC~ NEGATIVE LCOP COUNTSs SO THAT PRORLEM WAS CORRECTED ALSOe 'SAVE!
DCES ACT LIKE 'KEEP* SINCE THE COCE IS VERY SIMILARS | PATCHED THE SCFTWARE
(TABLE 1) SO THAT 'SAVE!' NC LONGER LIMITS YOU TO JUST SAVING THE SCRFENe SINCE
| HAVE T#0 CASSETTESs | ALSO FIXED IT SC THAT 'SAVE' USES CAST (2Fgs¢) AND
YLOADY USES CAS2 (2FUEZ)e  YOU CAN CHANGE YOUR |IMPLEMENTATION BY CHANGING MY
PATCR AT 28C6-AND BY CHANGING MEMORY LOCATION 380¢e THERE |S & PRQWLEM

TRGUG=e  'LOAD' ANC '"SAVE' HAVE SHARED SOFTWARE SO THAT 'L0AD' NOW WC3IKS LI“F
TSAVEY INSTEAD OF LIKE '"KEEP's THIS PROBLEM wAS EASILY SOLVED WiTH A
CICTIGNARY UFDATE (DISCUSSED LATER)e IN ACDITIONs BLGCKS CAN NOW 8Z LOACED

Gk CUMPED TO ARBITRARY LOCATIONS USING 'SAVE' AND 'SECALL's | FOUND NO PRORLEN
IN VERe 1ol WITH '<?' AND '>'e HOWEVERs | DID RUN ACROSS ‘A COUPLE OF QTHER
TRI%NGSe

FIASTs CASSETTE BLOCK NUMBERS ARE SACKWARDS FRGM WHAT MIGHT SE CONSICERED
NATURALs leEe 3031 'WEEP' PRODUCED A ELOCK NUMRER ON TAPE OF 23132 (31->:33 &MD
3¢->334)s SO | FIXED THAT (TABLE 1)e FINALLY»> T=E SYSTEM DOES NOT PRINT noww
AFTEX PROFER EXECUTION OF AN INSTRUCTIONs AS IS STANDARDe | FIXED THAT QNE ALSH
(TBELE 1)e IT SHOULD BE NOTED AT THIS POINT THAT YOU CANNOT TYPE OUT MORE T=an
A FOUR DIGIT NUMBER IN ANY SASE GR YOU GET MSDIGITS WHICH APPEAR STFANGEs | 4
AQRAING ON THIS ONEs ALSOs 'C6' COES NOT FOLLOW THE STANDARDs lefe TOS IS

TRE 3YTE ACDRESS ANC 'Ca' SHOULD LOAD THE ACORESSEC 3YTE INTO TE LSSYTE O
T0Ss BLT GTHER ROUTINES USE IT SO YOU CAN MAKE 1T & DICTIONARY UFDATE!

T-E




Table 1

Address

2E9
47A
8c6

1878

1B%4
1B9A

Table 2

Command
CTL H

-—or __
CTL X
CTL Q¥
CTL S*
CTL R*
CTL T*

Sphere FORTH Ver. 1.1 Patches

01d Contents New Contents Remarks

8A 87
8A 87
BD 98 79 CE Fg 5@
BD #8 89 | 26 §7 A1
BD #8 93 g1 41 g1
DB o/
éc : 9B

éc
BD #7 @5 7E 1B 6C
6 28
E2 f#g 39 7E 1B 7B

H/W Stack Clean up
SAVE/LOAD Patch
New End of Program
Print "OK" Patch

Backwards BIK # Patch
"+ LOOP Patch

Print "OK"

0
[+7]

DF 54 \‘ + LOOP Patch

BD #6 2E ;} Backwards BLK # Patch

Sphere FORTH Ver. 1.1 Commands

* No effect on the Line Entry Buffer
Action

Erase last Character (Screen and Line entry buffer). It has
no effect in the FSE mode.

Erase entire entered line (screen and line entry buffer). No
effect in FSE.

Clear screen, reset system and start over

Move Cursor up one line

Move Cursor down one line

Move Cursor right one character positlon

Move Cursor left one cursor pesition

Cold start address is $20¢
Warm start address is $2¢3
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PrGGrAMME SENT A REFESRENCE MANUAL RUT THEY NEGLECTED TC SEND ANY [NFCwATICN ON
TRE USER/EDIT COmMANCSe TABLE 2 [OENTIFIES THE C”VV NDS THAT ARE AVAILARLF
FOr CULRSJO® MOVEMENT AND FOR LINE ECITINGe

| SROULD INDICATE THAT ARITHMETIC CN THE SYSTEM IS SOMEWHAT INCONSISTENT.
ADCIETICY ANC SUBTRACTIGN ARE 2'S COMPLEMENT wRILE MULTIPLICATICN aMND

SIVISION ARE UNSIGNED (MAGNITUDE ONLY)e

TA&sLE 2 GIVES ADCRESSES THAT MAY SE OF INTERESTe THERE ARE TwW0 512 (%2vd) RYTE
“UFFERS AT THE TOP QF MEVORY weICH CAN BE UYSED FO® DATA/=LOCK STQRAGE ar? .
“ETrRIEVALe YOU CAN USE THEM QR 'SAVE'/'RECALL!' THEM FR(OM CASSETTE (USING THE
SUGGESTED PATCHES AND DICTIONARY UPCATES)e FAGE ¢ MEMQORY (254 15 24%) IS USEC

43 #C=KING STCRAGE FOR POINTERSs ACDRESSESs VARIASLESs ETCe THE BEGINNMING
Axgd OF THE PrOGRAM ($276 TC $22E) CONTAINS JUMPS TO SOME FRECUENTLY USED
FCUTINES AND CONTAINS INITIALIZATION VALUES FOR THE POINTERS IN PAGE de

TABLE 4 SHOWS THE LISTING OF THE CICTIONARYs IT SHOWS THE FRGGRAMMA SUPPLIED
AQFDSs MY EXPANSION WORDS TO COVER TWE PATCHES/FORTH=78 COMPATISILITY 4ND WORDS
*ECUIRED FOR THE PRINTER ROUTINESs YOU MAY MAVE NOTICED THAT THERE 4RE SO¥E
WORCS 1% TwE DICTIONARY THAT ARE NOT EXPLAINEC IN THE REFERENCE MauUiL.

TAELE S GOES INTO DETAIL ON THESE wORDSe MAJOS ONES OF INMTEREST ARE ta's fL's
"2ty 1Sty AND 'K 'e

NOws» AS | PrCMISEDs | wiLL TALK ASQUT THE CICTIONARY UPGATES RECUIFED 2Y THE
FPATCRES/FORTH=-7Y COMPATISILITYe INSTALL THE PATCHES (TASLE 1) ANC COLD

STAnT FORTHe NOW ENTE® THE DICTIONARY UPCATE RLICK (TAHLE B)e Y2U VlﬁHT wAh T
TG AGC: * ¢ Ca T - Ca § ® TC CORRECT THAT PRO=LEM TCOe IF EVERYTHING GOES N
ChAYs leZe BOk® AFTER EVERY NE& DEFINITIONs THEN GET & NEw CASSETTX FCSGY Fi

RECCHCINGe NCW ENTER ™ HERE o ™ AND #RITE CO&N THE AGDRESS PRINTELD O8N THE CFP 7.
NOw ENTEx " INEW "o YOU ARE NOw N PDS DESUGe SET UP THE CASSETTE ROUTINES TC
ReCORD:  SLKNAM= WrQ® ($4B6s%4F)s Wl TH BUFFER START AQCRESS OF 2224 AND SUFFSR
ENC ACDRESS OF TRE RESULT OF " HERE o % THAT YJU WRCTE DOwWNe RESOTN TwE
UPCATEC SYSTEM (TwiCE FOR SAFETY MAYBE)e YU NOw HAYE A UBDATED FLvTH

SYSTEMe TC RESTART FORTHs D0 A «COLC2 START.

CNE LAST TRING REWAINS TO 8E COVERED: THE OTHE. FONTH SLINAS PN T3t S fe  THFY
COVER Tw( BASIC AREASs PoINTING AND SCME MULTIPLE FP-2CISION ROUTINESs  TmE
PRINTER OrRIVER IS NEARLY THE SAME &S THE ONE I PURLISHED N THE MNESSLETTES Ve &
Ne 4y 2/7%e THE PRINTER RCUTINES USE THE EXISTING CRT ROUTINES» EXCEPT FOR
"'PCRYTy BY MODIFYING A JUMP ACDRESSe THE JUMF “DCRES“ IS RESTO=ED REFCRE EXIT!
NOTE THAT THIS METHOD WAS EASIER AMD CONSERVED MORE ME¥OWRY THEN HERRITING ALL
OF ThE ROUTIMES: HOWEVERs | wiLL AOMIT IS IS MOT 2 GOOT FRACTICE SINCE ME®

VERSIGNS OF FCRTH MAY NGT USE THE SOME &CORESSES!!!

THE UNSIGNED MAGNITUDE TEST DEVELOPES 'M<'s 'i>'s 1MMAX' ANG ‘MM[N'sy WHICH AGZ
UNSTGNED EQUIVALENTS OF '<ts ">ty TMAX' AND 'MIN's RESFECTIVELYe IT ALSO

SHOKS THE USE OF ASSEMBLY CODE ANC MACRO DEFINITIONS IN FOSTHe THE MULTIFLE
PRECISION BLOCKS ARE USED TO CEVELOP 's/MOD' AND '#/' CEFINITIONS FeoW

STANGARD FORTHe FOR THE MOST PART THEY ARE DONE IN HIGHER LEVEL FORTH AND NOT
IN ASSEMELY LEVELe THIS IMPLEMENTATION MAKES THEM MORE UNDERSTANCAELE
(HOPEFULLY) BUT LESS MEMORY AND SPEED EFFICIENTe 'Me' PROCUCES & DOLSLE
PRECISICN PRODUCT GF THE TGS AND (TGS-1) AND REPLACES T0S &40 (TCS=1) wlT+ TeE
KESULTe THE MCGST SIGNIFICANT HALF RESIDES ON THE TOSe 'SETUP's AFTES DOING TWE
uw's TRUNCATES THE RESULT IN PREPARATICN FOR THE '#/M0D' CIVISICN AY

DOING & 'MCD'e FOX EXEMELEs IF | DO % FFFF FFFF 4 #/M00 %» THE RESULT CF
FFFFFFFF IS FFFEZ¢@1e OIVIDING THE RESULT 8Y 4 GIVES & QUOTIENT OF 3FFFC#2d,
#=1Cr CANNGT FIT INTO 16 GI1TSs SO THE '400' THRCWS OUT ANY PORTICH GF THE
DIVISICN OFERATION WeiCh ®ILL NOT FIT INTO A 16 21T GUGTIENTs leEe LEAVES
GUE2¢viele NOw THE RESULT OF THE '#/M0D' CPERATICN RETURNS A REWAINDER OF 2741




Table 3 Sphere FORTH Ver. 1.1 Memory Locations

Page Q Addr.

54/55
54/5B
5D

SE/SF -

60/61
62/63
6F/72
74/75
80/81
84/85
86/87
88/89

Initialization Addr.

e
214
212/213
221/222

2¢c/2¢D
20E/ 2¢F
2
206/ 287
20¢/292
203/285
215/217
218/21A
21B/21D
21E/228
223/225
226/228
229/228
22C/22E

Definition

SP Stack Pointer (Mem End-$6#1)
Dictionary Pointer (H)
Delimiter Character (DELIM)
Line Entry Buffer Start Addr

(Mem End - $18¢)
Link to last Dictionary Word
BASE
First 4 char of New Word
Start Addr for printable string
Line Entry Buffer End Addr.
RP Stack Pointer (Mem End-$68@)
Buffer 1 Start Addr (Mem End-$5¢8)
Buffer 2 Start Addr (Mem End-$3§§)
Memory End
Cold Start -
Warm Start
A-Reg to Next Dictionary Location
PUTCHR
GETCHR
Clear Screen
Print Error Message
X-RegtA&B-Reg —=X-Reg
Look for next DELIM
Look for next non-DELIM



Toable 4. D;C“‘l-cn‘.r” Lis'f-:'nj

poIC
Pelsa

~ a.

-

KMSG
PCHE
L INR
>K
ARiA
Loap
SECO
)
R&DM
MIN
<
ELSE
+L 00
LOOQF
3
X+LP
Sedp
»
MINU
+
+1
!
DROP
Sp=

- 1

+aKHD
STx
{5~
COm
BVC
BMy
BGT
wai
TkA
SEV
kT1
DaAy
NEGA
INCA
coMa
AB4>»
61716
EORR
ORAA
STak
ADA>»
? X
LDaA
L
LOHF
Cs

]

MSG

1ES9
10K¢
105#
1CEA
1C 71
1Cve
18C2
1835
1442
1942
169¢€
17C4
1¢CE
1627
14CF
1470
1428
137¥
13¢C
1241
1222
1149
113k

16C7

1¢61
10¢9
¢Fgh
¢F 35
CEES
GELD
9ETh
¢EIF
CEVY
4055
¢064A
¢022
aCES
dCLA
¢CHE
2c32
2EFR
¢hEA
¢o7E
¢ra2
gse7
aapg
¢899
CAR?
6625
#ans3
976
g92¢
¢E6D
2646
ZTET
P7¢A

GETL
P?
PSrA
CECH
PINZ
ExAS
MOD
TRUN
rEW
AR T
X
NOT
MaX
L]

| F
END
ALCO
LxCo
XLP
XC=
OVER
2
FSE
pup
C!
CwNe
SFPe
SP
cLi
STS
LDX
CLAY
BSR
BLT
5GE
xS
Tap
SEI
RORB

PSHB .

LSR8
DES
CLRR
ASRS
BITA
EQKA
SHCR
JMF
Llaw
X=SP
INX
H]
BUFH
3
CONS
CR

1141
1040
1048
1¢Ca
1658
1HFE
16K
14EF
102F
1955
1856
1744
1624
1544
14K 6
146D
130€
1264
12F3
1287
1226
119¢C
1135
1681
14 4C
2FFC
BE7F
0F2¢
¢EDNC
CEA2
GE6R
9E34
¢0F 1
0046
¢0sa
3016
gcoA
¢CoE
w62
c2s
¢REA
GRAE
s 72
36
AAFC
#ACS
eASE
¢a57
242¢
gacz
29RA
garn
883
08 3E
279C
26FF

LEAV
PTYP
PMSG
RECH
SNC!
L
/%0D
KEEF
ZERQ
TYRE
01
784S
ROT
"

ARRT
LP1
TEST
AND
ECHO
Ok

I

1+
0CTA
HERE
(]
DRPe

RS=X ,

RS
CLv
ROR
LDS
ASR
ERA
BLS
8¢9
TSX
TPa
SEC
RORA
PSHA
LSRA
DCR»
CLRA
ASRA
CPX
ANDSB
SRCA
ACAH
STaA
SP=X
DEX
EXEC
RUFL
L
VARI

1631
1n3p
1031
1C49
1C3F
15€E9
1648
1800
1800
1912
132C
173E
1€8¢L
18186
1441
1457
1368C
135¢
12¢€¢
1260
11F4
118F
1114
12444
1637
FEF
¢F6F
L]
2EDY
¢Eaz
dER?
2E29
#0E2
2097
2p4c
2ona
¢CCE
gcse
#CS6
gC1a
¢R0E
grRaz
R 66
gR28
ZAF1
gARA
7483
#aac
9415
f981
¢asE
25Fa
28173
2824
2763

¥ Start of expanded D.gkonaxuj
A Stert of 9rorty-q@ma,' D|c"|'t.ennvlj

1E11
107+
1027
10494
1C2¢
18DR
1RQR
14CF
13473
159F 4

1842

175¢
1660
1841
140¢
1440
1209
133F
12¢c4
1241
1107
1172
10FF
128F
1023
0FD3
AFSF
BE2D
CFC4
RERC
2€ss
PE1E
#D03
2082
030
¢CFE
2CC2
ACRE
acan
aCaE
7an7
0538
pasa
08 1E
2AEE
ABAF
wa 78
Fad
@IEC
#agp
pasd
FBE3
284
A8 1R

9742

PCHT
Pes#
C¥SG
1pCu
PTP™
SECA

# FORG
Save
pIcT

SPAC
n#

THEMN
016
LIST
LY+I
LAY
iz
/MO0
<K
Shap
DECI

DOwN
RSea
&
JSR
PULA
NES
DFCo»
AT
RANE
RH |
BCC»
TS T4
Swi
RTS
koL
NEGH
INCR
COMR
CR3y
ASLA
cMea
" QRAR
SyRa
ADF

MNUM
KEFP
SAVE
CLR

| MME

10cv
1CK3
10A8
1Cx23
1C e
1+CC
15C¢F
14C2
Q-
18CC
17E%
16F2
1644
14F1
1484
143¢
1294
132F
1252
1273F
T1eF
1189
10E4
1274
17 1¢
AFWT
AF 34
AFFS
¢FRR
AFRY
PE4A
VEPF
NCe
er7?
4n2eE
#CF2
PCRE
acye
7C3E
eCcez
CrRCF
VAR
AeaF
#R12
AADR
EEY
VER))
AA3R
vag?
£991
URES
¢RA?
7854
AEAE
€724



Table 5. Additional Unexplained Sphere FORTH Ver. 1.l Words

Word Remarks
X Clear screen (CLR)
L Does a 1OAD then an EXEC
BKSP Backspaces Cursor, erasing character with no effect on the Line Entry Buffer
MNUM Used as part of assembler to build the opcode & to put the opcode
into the dictionary
+(;BD Finds the start of the next entry word
1 } Constants representing these values
3
XLP Increments loop count & does (Loop Cnt - Max Cnt)
X+1LO Does (TOS+Loop Cnt) —=Loop Cnt & does (Loop Cnt - Max Cnt)
XDo Does a SWAP then a <R then another <R
LXp Puts execution addr. of XLP on TOS
LXDO Puts execution addr. of XDO on TOS
LI+L Puts execution addr. of X+LO on TOS
TEST Checks TOS sets A-Reg =<{@ if TOS =
& then does a DROP 11fT0S 4
‘ FF if TOS @
ALOO Macro for LOOP to terminate/continue loop & clean up RS
LTST Puts execution addr. of TEST on TOS
LP1 Macro for setting up IF using TEST
-THE Routine to print an Error #9 message
ABRT Puts execution addr. of -THE on TOS (flags no THEN)
Sl Uses the TOS, adds 2 to TOS, prints the value and uses the value as
an addr. and prints the contents of the addr.
Q1 Same as S1 but subtracts 2
X Puts SP on TOS & uses S1 to print the top 5 addr./values of the
Normal Stack
S Expects an addr. on TOS., It takes the addr. & displays the next 12

addr/values starting at that addr. To display the next 12 just type
S. It leaves the next addr on the TOS
Q Same as S but goes backwards through memory
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0% (TCS=1) ANC & CUCTIENT CF Ceode ON TCSe ®WAT ALL OF THIS ANMGUNTS TO IS THAT
THE=E AmE 3FFF COMBPLETE TIVISIONS 3Y 4 FOLLOWED 2Y 1 DIVISIOn 3Y 4 LEVING
Cody ANC é¢@le YCU DO NOT SEE CGR DO TRE 3FFF CIVISIONS SECAUSE THE 18 AIT

SUMEER SYSTEM CAaMMOT ROLD THE RESULT ANYwaYe THUSs FFFEA4T = 2FFFdéd/ » 4
Cive » & + f2ale  AS INDICATEDs '#/M0D' COES & (T0S-2)=(70S-1)/7CS WiTH A 37

ST INTERMEDIATE RESULTe THE QUCTIENT GCES TO TOS ANC THE PEMAINCE= GGFS TG

(T0S-1)e 'a2/' |S THE SEME AS '#/M0D' EXCEPT THE REMAINDER IS TH=ROwN AwAYe

SURIED al THIN THESE FORTH SLOCKS AME TWREE USEFUL ROUTINES weIlH ARE ALSO
FORTH=78 COMPATIRLEs YOU MEY WANT TC AGD TWEY TO YCUS DICTIGNARYs |eFe UPRATE
IT FURTHERe THEY ARE 'NSPACES' ARC 'LEAVE' (PRINTES ROUTINES PTe 3) 8NT ragGa|s
(®ULTIPLE PXECISION PTe 3)e NOTE [HAT 'NSPACES' IS NOT EXACTLY FARTH-7f

COMPATIRLE=--FCRTH=-78 USES 'SPACES's WHICH WOULC REFLACE 'SPAJE' [N THE EXISTING
DICTICNAUY BECAUSE OF THE WAY THE WORD |S HANDLED IM THE LINKING PROCEDUFRES
(ONLY THE FIRST FOUR CHARACTERS ARE RETAINED)e 'NSFACES' USES TOS AND QUTSUTS
THAT MANY ® w1Se L EAVE'y WHEN USED WITHIN A& 'CO-LO0R/+LOCP's WILL CAUSE

EARLY LGGP TERMINATICNe 'AGAIN' |S PART OF A 'BEGIN'-TYPE LOOP WHICH CREATES

4 wH|LE-DO-TYPE CONSTRUCT:

BEGIN & T IF B8 AGAIN

THE CONSTRUCT EXECUTZS 'A' ATLEAST ONCEe IF '"T'<>¢ THEN 1T EXECUTES 'E' AND
SANCHES 3A8CK TO EXECUTE 'A'e IF 'T'=¢ THEN 'S’ |S NOT EXECUTECD AND THE LOCP
TEr#INATESe NOTE THAT 'AGAIN' |S AN '"IM&ED'-TYPE OF INSTRUCTION ANC THUS MUST
SE USED wlTsinN & '2' CEFINITIONe IF 'AGAIN' IS A=SENT AFTEF THE 'IF's AN
wERkOR 3" WwiLlL RESULT.

WELL THAT IS IT FOX NOwe IF YOU HAVE ANY QUESTIONS 0% COMMENTSs PLEASE FEEL
FrEE TO CONTACT MEe MURE TO FCLLOw AS TIME ALLOWSe HAPFY COMPUTIMNGe

YOURS TRULY>

CHARLES Ee EURTONY PHeDs
1618 MARILYN AVE.

DAYTON Ok 454290

(513) 254-27856

Table &. ForTH Blocks
CICTIOMN2Y UFPLATES ) Regurred - For Foetn Fadches # Forth 78

(

: / /MOD DROP ; compatibrlity |

¢ /.00 /NCD SwaAp / (;r-os-l)/'f'os leavin 7004-«9»«4- an TOS

s MCC /MGD DF!UF’ H /MOD ¢ (rgs-')/fdﬁl leaviv 50:‘44-“% o TOS ,l.

¢ >k <h 3 : EECALL LO0AD : remainder om (TOS =1). Farth 78 tompatile
: LOAC BUFL BUFM LCHF LCAD 3 Mob: (Tos-1)/Tos Lewm} remacnder on 705

¢ L LCaD EXEC ! EROSE ZEKO BR: Farth 78 CamPakﬁ e

6t CONSTANT LINK RECALL: Dual of SAVE (Nete SAVE nouw Works as

i S advertised )

LOAD ¢ Dueal of KrEP .
L ;2 Leads Black 3t av TOH ﬁ' exmewtts of,

ERASE ¢ Fort 78 Cmnpav{-c'h‘c.
LINK : Address of D-c‘«‘e.-an) Linike Painter

( PRINTER DRIVER )

Frd2 CONS PTPR F$d42 CONS FICL PTPR : Printer Data Fort Address

$ SNDIT [ PSHA PTPR STAA a2 36 PTek ¢ Priater Q‘.«:,: Fart Addrecs

LDAS # PTCL STAA e 3E LCAL # SNDIT & Semd & Chacacder

PICL STAA @2 PULA 3 PINZ &+ Tnikalize Priater ¢ part

: PINZ [ PICL CLrs 88 FF LCAA # PCHE 4 Print A Chavracler, Characler 4o be
PTFR STAA 8s 3E 1L0AA ¢ PTCL P"T"{‘L e st be 1w AcRenater, Thes
STAA w& PTPK LDAA 8# G0 LDAA # 'y Hha e.drj perat far Pr..&.m&
PSKNELT JMP e )

: pCHR [ PTCL TST a# FB BPL PIPR Note t This i3 #he meme driver as Ve one

TST e& ' SNOIT JMF o¢ ; - publisivd in YA NewsleHer Vet N4, 2/T
' PCHK CONSTANT 'pCHR  PINZ |
Y

-




("PRINTER RGUTINES PTe 1) '

: P(,h E "/D LOAA " J PCHR c 24 PR Pf““*-‘- ‘5"f on Pfs'\k(

LCAL # ] PCHR ; RECHO : Chawvass ECHO cutput rautne addr, k PcHR
MECHO 'pCHmr 12ED I QAECHO ¢ Rentares RCHO au*lpg.n‘.’ vouvtie addre to PUTCHR
CECHC f'C"C 12‘:0 | I RMSG ¢ Sema asq JLECHO €av MED

: wMSCG trCHE 722 1 . fre M36
C ' M ¢ Samsr a4z QCECHO tor
s CwSG 218 722 1 . GMea

FECHU KECHG ECH0 CELHO PECHD ¢ ECHo for Pv‘rn“fr
: FNMEG R¥SG MSO CMSG PMLG ¢+ MG for Frmlrr
: PSPACE KECHO SPACE CECHO P SPArL + STACE fou gareier
! Pe RECHC o CECHO ,
i P. H a ;ar Prrn.‘vff
H o ¥ RECH o# CECH H
v P(L("!‘O C“L 0 P o3 far Pr.n.{.,,
o
( PRIMNTER ROUTINES PTe 2 ) ) . :
tOPTYRE RECHO TYRE CECHO prYrE 3 TTPE Far pricier
P P RECHQ 7 CECHO P? ¢ 2 fac praened
! PPHLSE RECHO ?»:t-se CECHO ; PPPASE 1 7BASE Far poiateT o
: PCRT KECHO RBUFK BUFL DO | 2¢ PCRT . Priats fthe aniers CRT ooreen
TYre PUr 240 +00P PCR PCR
CECHG
H
( PRINTER RGUTINES PTe 3 ) v
: NSFACES ¢ CO SPACE LOOP 5 NSPACES ¢ Ouiputs e muwlber =i & 5
5 LEAVE DEFPe | >K spec.{'«r;{ bu value ow 70%
P OOETLIMA €7 & LEAVE 2 Termarnais loog at mext LOOFP
: POICT FECHD GETLINK [ HEKE >K or +lOOP
' J F‘(;" 5 E DO DUP 4 TYPE 2 GQTL'MK H 56.*5 (a.\b‘-ig a‘ Dq,:'{«a‘pnyx..&
NSPACES DUP of g NSPACES 4 + o bink Parnder
UUF NGT IF LEAVE THEN LOOP DUP .
. D ™ i e
F [ %> JMP &¢ 1 THEN DROP PCR PbieT \eT for pr
FCr CECHO
N
( UNSTGNED MAGNITUDE TESTS ) o, s
: MIST 1 LDAA # 1 SKA CLRA CLRB MT2T : Macra For Compaciton
Sr=z 3 : 20UP OVEK QVER 3 MADT ¢ <terle u\dJu‘H for ma.nmrum/ LA
: MGCJ |k SwAP THEN DROP ;. M< ! Unmaraned < test. True i (To8-0)
: M< - [ 4 HCCs MIST J 3 Legs MHha, TO% . .
: M> - [ 3 MNL TSTA 6 BEN 4 5LS M> ¢ tneianod > bewb . True b (FET
MIist 1 e rader {ta  TOL
f MaAx ZOUF M< MADJ MMAX Unslaned MAY

Miml % 20UF M> MADJ
S M N

2bup Du?hr.(:q (TOS"!\ l" bl o R {_ ?radpre:
2 additmial valuee o b Horme! Tieel

[X }»'\.".’{ M'N



( MULTI~LE PRECISION PTe 1)

@ YARD TY ¢ VANT T2 ¢4 VARL T3

¢ YA<| T4 HER L 3 2

¢ 2MYTES 102 /7800

T SELIT KOT 2MYTES ROT | Swap
1o 2 GeT2 & SwAP &

¢ me T2 771 SELIT T4 T2 SPLIT T4
T2 GET2 » 2BYTES T2 T2 GET2 =*+
2UYTES SwWAP T4 T71 GET2 »+
2HYTES KOT + ROT ROT 124 » +
SsAF 13 11 GETZ2 #+

T QUCs T1 & 3 ¢ DVSA T2 e

: CNTe 72 8 3

HR)

( WULTIPLE PRECISION PTe 2 )

S QUG 1Y b s ¢ GVSY T2 1

s CHTY 721t ¢ ¢ CLRQ € Quol ;
$ QUG+ T +1 3 ¢ CNT+ T3 +1
s SLTC 11 CNTI

t¥o>z 4< NOT

'v’""EQ .

¢ <SkE LDX # 1 ASL sX 2 KOL X
fMmMeD 3

¢ <y [ X=SP 3 ASL X 2 ROL X
T rROL oY 2 ROL oY J

¢ SETUP > M+ | MGD R> DVSH
CL~G SeTC 3

( ¥ULTIPLE PRECISION PTe 3 )

( 71 = QUOTIENT )
( 72 = CIVISOR )
( 13 = SHIFT COUNT )

¢ »/200 SETUF [ HEKE 1 DUP DVSe
M<  IF L TY 3 <SHF ELSE L

MERS Sadb T1 1 <SHF 1 QU0+ DVSe
= THEK =1 CAT+ CNTe |F <CVE € 3

5CS KOT JMP a# SWaP JMp a¢ ]
THEN SwAP DROP CUQe ;

P e/ 2/%0D SwdP DKOP
H

AGGIN SwAP UMP 64 HERE SwAP |

21, T2. T3 T4 Tewmponras ' S+teve e '
P P S ros- 17 4
2BN1CS ¢ Takes Tos § kSBgle = } !
MSPutbe == TOS . Creaies aw addaitees i
velve on e "Qrw" Shck
#+ : Tos ¥ (Tan=1) F(T9S=2) Dreps hwe
valure s 04; tle Moymal :-'Qa.cf(
SPLIT ¢ Assuwe:s twe oddvesses &7¢ ot TOS %
(Ton=1) £ a vuwaer 13 af{Ta+. 7
LSBPyte c€0b5-~)ﬂ>mddr&+cm&-l)f
ME Bayte GF (Taﬁ":’.) v Sogbdo '.‘ TAC
GETZ % AgsSunsa +wes addrrriss ore wi TOSD :é
(Tas=1). Contents of(TOS=1)addr =
Tos § Cominvis of TOS = (TOL=1)
Mk ! Fovwg davble precisian Pfl’tinﬁ‘ af
Tas w(tas-1) ., M$ haif ~»= TOo. ¢
LS half == Cros-1)

Boe= 1 True f Tos »=p

AGAIN & BEGIN A £ IF B £GAIr] camztruct,
Perfarms A atlerzd orer. T 18
+hew eyerwbe B oand braecl baclk ie
A, TFft=@ +then B 12 not exccudrd
and Yha Loa,) {ér nuunaire

CSHFE ¢ Macro wihweh usey TS as an Addr.#‘
shufts the 2 "“a“t‘\ Patnhd fa lefé
ane bit

<DVD : Sluftas fhe dnp o4 bogdoa of Yhe ToS

s J
L(::N fnc lzwt‘,

e, Tes § TBs-l,

SETUP & Set wg for ®/MOL J{u"g-lom,.,

%/MOD + Porieims (TO3~2'# (T@s—i) with
a dowvoale grerigian (‘f.f.uf';'\‘f'rv":
drvides he Pv’o;‘lul"" b 7’0‘5,
Tlre rencawe ey o= Croz-1) £
e %ua%eﬂ~—v7@ﬂ
K/ 4 Like W/ MOB but oxiy leuvsc
gue ifemt on TEOS



PRINTING SKILL ROUTINE TO TEXT EDIT PROGRAHM

S e e L+ T -t ]
31— e e R D R e

NEWSLETTER VOL 11, ISSUE 3 JUNE, 1978> WHEN UE TYPE ¥ XX,

“LINE widTY wILL DISPLAY, IF WE TYPE 90 AND HIT RETURN KZY,
THE PRINTER WILL PRINT OUT 90 CHARACTERS PER LIME. ETCe

WLINE OF PAGE?VwILL DISPLAY, IF WE TYPZ 54 AND RETURN KEY, THE
PRINTER WILL PRINT OUT 54 LINES PER PAGE. ETC. -

“LENGTH OF PAPAGRAPH?/WILL DISPLAY. IF WE TYPE 2 AND RETURN
KEY. THE PRINTER WILL PRINT QUT 2 POSITIONS PER PAPAGRAPHe ETC.

“SPACE OF FIRST LINE?”WILL DISPLY. IF WE TYPE 5 AND RETURN
¥EY, THE PRINTER WILL PRINT OUT 5 SPACES OF FIRST LINE PER
PAPAGRAPH. ETC. NOW THE PRINTER IS GOING TO WORKING.

THIS ROUTINE 15 A PRETTY PRINTING RCUTIMNE. FIRST CHARACTER AND
LAST CHARACTER TO BE PLACE FIRST POSITION AND LAST POSITION EACH
LINE AND PUT MORE SPACES ON THE RIGHT.

THE TEXT EDIT PROGRAM TO BE PATCHED LOCATION C095 TO 57 Co FA

Py ; ; C724 DE D2 LoX %
JoEA IS 007 e 0725 3D 07D J5R

06F0 39 RTS 0729 72 0761 JiP

Q6F1 81 20  CMP A £ 072C 7a 00D5  DEC _
CeF3 26 03 BNE  @CEFS 072F 26 EC SNE  2071D
06F5  7C 00D7  INC €731 DE D2 LDX %
05F8 20 32  BRA Q072 0733 7F 00D4 CLR

Q6FA 8D 0310 JSR 0736 86 3F LDA 4 £
C6FC 37 PSH B 0738 08 IMX

C5FE  7E 0868 JNP 0739 4A DEC 4

0701 33 PUL B Q073A 26 FC BNE c0738
0702 01 HOP 073C A6 Q0 LDA A ,X
0703 BD 08E2 JSR C73E 81 20 CMP A 2
0706 DE AE LDX % 0740 26 OC BME  0Q74E
0708 DF D2 STX % 0742 09 DEX

0704 A6 00  LDA A ,X 0743 A6 QO LDA A ,X
¢c70c 08 INX 0745 81 20 CHP A £
070D 81 20 CMP A £ 0747 25 16 BNE  @075F
070F 26 05  BNE 80716 0742 7C 00D4 INC
0711 A6 00  LDA A ,X 14C 20 F4  BRA 00742
0713 08 INX 074E 09 DEX

0714 20 F7  BRA  ©070D 074F A6 00 LDA A ,X
c716 09 DEX 0751 8120  CHP A £
C717 DF D2 STX % €753 27 05 2E¢  CO75A
0718 86 3F LDA A £

0713 97 D5 STA A %

0710 A6 00 LDA A ,LX

Q71F 08 S 4
720 81 0D CMP A £
0722 26 CP  BHE 2067



0755
0758
C754
0750
075F
0761
0763
0765
767
0768
0763

- Q76A

076C
076E
0771
0773
0775
0777
0779
0778
o770
Q77F
0751
0734
0786
C788
0788
078D
0790
0792
0795
0798
C7%4
079cC
075t
0797
0741
0744
Q747
Q748
0749
07AC
07AD
C7AF
0782
0785
0737
0734
078D
C7BF
07¢C1
07C3
C7C5
07c7

O6EA
F4
004
E3
5C
3F
28
00

oD
03
0884
00
3D
20
19
Lo
Q0
D4
ocC
0o0e8
19
20
OéDO

oop4
Do
06D0
ooBe
05
00

cB

> 0D

Q702
00D7

JSR
BRA
INC
3RA
BSR
LDA
STA
LDA
[NX
NOP
NOP
CMP
BNE
JMP
CMP
BEQ
CHP
BNE
STA
LDA
CMP
BLT
DEC

BER
LDA
JSR
SRA
DEC
LDA
JSR
DEC
BEQ
LDA
INX
BRA
LDA
JSR
CLR
NOP
NOP
JMP
DEC
BNE
JSR
JMP
LDA
JSR
JMP
LDA
ADD
STA
Lba
SuB
STA

b= S )

o N

T I I D>

€074E

20742
©073D

g
30771

o :
00782
£

€@0792

£

c/

0078D

GQ7SF
é&rmredr
207990

%
PTWJE@F

@079F
Py

20764

I

@0785

0816
0826
0836
o 0846

-4
”

o

™

L74

70
cs
”

07CS
Q7¢s
Q7cc
Q7cCch
Q7cF
Q701
Q702
Q7D5
Q708
Q7DB
Q7DD
Q7DE
Q7E0
C7E1
07E3
Q7E6
C7ES
O7EA
Q7EC
Q7ED
Q7EE
07F1
C7F3
Q7F5
Q7F6
Q7F7
07FS
Q7FC
Q7FE
€800
0802
03804
0806
0808

£30A

0808
080D
080F
0812
0814
0815

4C 49
20 4F
4F 46
49 44

4E
46
20
54

45 20
20 50
46 49
48 20

O8DF

0BE2
08E5
08E7
08E9
CgEB
C8EE
08F1

ObDO

F8
21

ud

ooD7
D8

20
TC4A
5F
OF
1C
20
Q0
01
1D

1D
03
FCBC
B0

44
45
54
52

0708
0052
02
F6
20
06D0
0052
F6

UL E N
- ) =0

LDX
RT3
RTS
LDA
STA
RTS

LR
JSR
DEC

\.u‘lL.

PSH
DEC

BEQ

54
3F
20
41
JMP
TST
BNE
3RA

LDA A

JSR
DEC
BNE

48 60
50 53
4C 49 2E
47 32

x>
2

. ﬁxm::&w_(,-

[}
[a¥)
~J
[}
o

wwm
]

¢07E8
GO7ED

54

wwo

e

[#Y)

>
]

owowm
“

4C 49
41
45

50 48

CGC8ES
Q0BDF

prwfvdt

GOBES

i
Ly

43
3F
oF

45 ¢

45

60 !

cC

Ut POs
~JOW



0856
0859
0853
085D
085E
0861
0863
0865
0847
086A
0868

086E .

0871
0874
0877
087A
037D
0880
0832
0885
0883
0838
088E
0891
0894
857
C394A
089C
C83E
08A1
0844
C8AT
0849
08AB
0BAE
0851
08B4
0885
08B7
08BA
08BD
08CO

csce -

cgc4
o8cy
08C9
08cC
C8CE
080
08D32
C8Dh5
8D3
08DA
cenc

4E01

20
90

Q7F6
s]e;
0D

0310

0816
0528
0856
071A
0727
0762
Q7Cc
50
0821
0528
0836
07E9
O7F2
0845
0528
0856
F0
F1
£330
u32°

0856

52
53
Q7EE
05EA

= 0701

06
Q702
0237
CQFQ
08
QD
07D2

OO”O
Q7
oD
06D0
Fd
Q7D2

y F1

FO
CSE2

LDX

LDA
STA

[N

JSR
STA
ClP
BNE
JSR
RTS
LDX
JSR
JSR
STA
STA
STA
STA
STA
LDX
JSR
JSR
STA
STA
LDX
JSR
JSR
STA
STA
LDX
JSR
JSR
STA
STA
JSR
JSR
JupP
DEC
BNE
JSR
JHP
TST
BNE
LDA
JSR
BRA
DEC
3EQ
LDA
JSR
BRA
JSR
LDA
STA
JSR

Qwwow e = e 1
I e’ ™ D e

o w

ww
Mot er m

o w
<

tne Fale q\,‘xdw‘f:\..

€08eDl

@08CA

@Q08DC
€08D5
?rwwt‘ SJ
208CY

A%

Q8F3
Q8F5
08F7
08F S
08F3
08FE
0901
0304
0907
0908
090A
090%

SISO ot O

W ONOWWNLWD

B7

UL

QOO
~I~d~N10 O P
G \W
N~ 3=

07CE

mun
o

0708 .

Y
STA
LDA
SUB
STA
STA
STA
STA
RT3
LD

BSR
JMP

R e N

he>N

cs
”
o
s
o

s
-

74

@08F3

CSS Basic Modification:
by Roger J. Spott

This change in ¢ode increases the speed
.. the interpreter looks '
through the command table by about 15-20%.

New Code

A0l

08
E6
26
8
27
8C
27
08
08

00

2181
19
1F6E
19

A01

01d Code

08
8¢
27
8C
27
£6
26
08
08

2181
1D
1F6E
1D
00
F1

Thanks goes to Dave Lissiuk Springbok

Digitronics for pointing out this one.

LY

SRV L Wy



farging Strings in CSS Bastic Version 4,0

Parsing Ls the process of comparing the name of a jurmcition or
command in the Baslc sourcs program with all of the avellasle snes
in tha command table. The matech (if any) ylelds an addreas whioch
‘he interpreter jumps to (thus handlinyg a command or function). 4
gooa iutorial on 8800 parsing appeared in kilobaud April 1979 {pp 36)

"Ly Gary Gaugler,

The parsing routines themselves are antersd at 09KI Jor commands
0905 for functions
09CB for STEPB or TO

Yow the flow of the program is such that at 0ABD the program jumps
to 09DA (read a character and parss), »EX LDX 00 )
v Treie T fm ¢ AD JSRX00 actuslly get you to
(for the immediats mode) the appropriate handler
routins, .
. During axscution of a running program ths parsing routine is reached
when 031y 7% 156F Jumps to 156F

158r DE 2¢C
BD 09DA (parse)
7% 0851 0B51 EE LDX 00
‘ AD JSRX 00 .
BD 094AA (keap looking for a colon
or end of line)
20 A7 (to 0801) '

CCNTINUE BASIC

Now that ws have identlfied the main "control loop” anotherportion
07 the program wlll need to be ldentified. The code which takes a
line o/ ilnputtsd bastc program (from peripheral or keyboard) which Ls
now in the line input bmwfrsr (00A6-00FF) and absorbs it into the baslc
program with the lins nwnder in order. Thias requiress a Jump to %F 0CBH9.
In the ocase of a keyboard input OAB5 contains the Jump to 0CB9,

Remember, when using the cassette data flles, that the lnput file duffer
is limited (2325 to 2183 inclusive). That is why records that are too
long will be outputted to tape but cannot be read back.

10 INPUT "INPUT FILE NAME ", F@
20 OPENQ F$

30 FOR X= 1T0 60

40 TWRITEZ X

50 NEXT X

60 CLOSE

FOR X= 1 TO 60 will work dut FOR X = 1 T0O 100 willl not be read backl

ALSO= you may have difficulty if you try to put other Baslc statements
between OPENO (or OPENI) and TWRITE (or TREAD)

I recently ordered several copies of CSS (tape and manual) for the

reduced rate on gquantity purchases. There are two left for Sphere
Users (25,90




1

Mgeht

ings rfor CSS Basic Vsrsion 9]

The tdea for this comes from the article in Interface Age Fed 1979

dy John P, XNswcomer.

Ny version used the input line dufyer from

00A8 to OOFF to hold the actugl machine code routine while it ex-

ecutes,

This means that we are limited to forty two bytas o/ machine
code when we do a PAT lins.

Thia routine may be reuesd again and again in & program dut rememder
that the machine code itsely will de wlped out and re-cenverted from
the baslc line every time. Certainly a GOSUB may de used to do the jab
writing out the PAT line many times in q program.

The short machine language routine must snd tn ¢ 39 or jump to 8 routine

which ends in o 39.

Examplaes:? .

Stors bdyte xx at losation Y?Y! PAT 86xxB?YYYY39 \ (surs beats decimal of
Output a character (4) PAT 341»d017139 POXX?)

wailt until some ksy Lla hit PAT BDFC&A39

Zxscute audbroutine

Tha whols thing rasqulres a command in the tadle: 50 41 54 00 2915

PAT 7E175C  HONS SUBROUTINE clears sorn.

AT MQCHINE LANGIJAGE SUBROUTINE FOR CS3 BASIC

PAT

READ

EXEC

ERR
INHEX

END

CE

DF S

00A&

=y

DE 20

(a7
27
S0
4z
43
43
43
1&
Ak
=0
1B
OF
DE

A7

03
DF
LE
o
0g
20
BD
39

-

/

20
25
31

b
23

20
25
31
b
ety

29

ol
OO0
iB
20

01
17

ALY
5%
Q0

59
&9

El
QOAL

GFOB
=0
Fa
(332
g
Q7
F1
QF
ED

USE LINE BUFFER

UZSE UNUSED POINTER

GET BEGINNING BASIC LINE

LOAD CONTENTS

IF END OF LINE BRANCH T3 EXECUTE
BZR INHEX (TEST AND CONVERTEZ HEX #)

BER INHEX
UNUSED POINTER FOR TEMFZ

STORE HEX BYTE IN BUFFER

LOOFP BACK TO READ

RETURN
ERROR #2

BRANCH IF CARRY ZET TO ERR
BRANCH IF LOW COR SET TO END
T ERR

TQ ERR



25 BASIC FOR

10-20
20,21

B e B L)
Ao | 2-.?

ey
24, At ]
- - -
Lo LS
e ey
PSR I
-, -

2R, 2B
- -y

wli

2E.2F
30,31

32,33
38,327
38,39
3R, 3B
32,320
ZE.IF
440
40,41
42,43
44, 4%
4é
4z
4%, 44
4E
4z, 40
4E
4F
=0
51
4
33
e
S0, SE
ZF, &0
ELL B2
fo5c]
AT, 64
&7 44638
73
74
73
T&E.77
2.7%
74,78
7C,7D
7E,7F
20,31

=
2,33

=4
35-2A
2C, 20
DI, WY
A
R
0
A&~FF

GOSUB STACZK AREA

BEGIN BASIC S0OURCE CODE

NEXT BYTE AFTER BASIC FROGRAM

NEXT BYTE AFTER DEFINED VARIAELES
MEMORY LIMIT

“IJSER” POINTER

LINE NUMBER BEING EXECUTELD

FOINTER INTO S0URCE CODE

NEXT LINE TO BE EXECUTED (WHEN JUMF)
POINTER TO NUMBER BUILD BUFFER

NEXT LINE TO BE EXECUTED AFTER “ZONT-
TEMF. STORAGE FOR “LIST” AND OTHERS
TEMFP. STORAGE (UNDETERMINED)

TEMF. STORAGE FOR STACK POINTER

NEW LINE IF A JUMP

, HIGHEST LINE NUMBER IN FROGRAM

FIRST ARGUMENT IN “POKE~”

USED TO STORE X WHEN ACCESSING STACK

INDEX REGISTER 3TACK POINTER '

“DATA” POINTER

TETRING="

“FOSC VALUE

HOLDS POINTER TO CONSTANT DURING TRIG. FUNCTIONS
HOLDS RANGE INFORMATION FOR TRIG. FUNCTIONS
FLACE IN COMMAND TAELE WHERE BASIC WILL JUMF NEXT
TEMP. STORAGE USED IN “STEP” AND “3SGN-
LOCATION OF DECIMAL POINT ( FROM LEFT)

SECOND ARGUMENT 0OF “DIM-

FLOATING POINT CONTROL

STORAGE UJSED IN “PEEK”

HOLDS FIRST ARGUMENT IN “DIM” AND OTHERS
“DIGITE" VALUE

NEXT LINE TO BE EXECUTED IN BASIC SOURCE

BEGIN “FOR NEXT-LOOP- BUFFER

FOINTER INTO BUFFER TO SEE LOOF THAT IS ACTIVE
POINTER TO DEFINED VARIAELE TAELE

GOSUB STACK POINTER

USED IN “RND~

NON TERMINAL FLAG

" TEST IF STRING OR NUMERIC. NUMERIC=0O

TEST IF “TRACE- IS5 ON

STRING BUILD BUFFER POINTER

AFFROFRIATE 170 CONTROL CHARACTER FOINTER
ACTUAL OUTPUT ROUTINE IN USE

ADDRESS IN PORT JUMP TABLE FOR THE INFUT PORT IN USE

MIKBUG PIA PORT ADDRESS
“LINE="

BEGIN STRING BUILD BUFFER
"PORT#"

FUNCTION ARGUMENT SGEUARED : EXP3 ATAN(2) IT CONTAINS

NUMBER USED IN A FUNCTION

START OF CASZETTE FILE NAME BUFFER

USED WITH CASSETTE ROUTINES IT=0 IF AT TERMINAL
"RJUST=" FLOATING FOINT

ONLY IN VERS. 4.3 FOR CASSETTE

BEGIN INPUT LINE BUFFER

CASSETTE VERSION 4,0 AND 4.3 LOW MEMORY POINTERS



LATEST CORRECTIONS FOR 233 BAZIC

1.CHANGE THE CONTENTS OF 142C,1420 TO 2SDB (THIS ALLOWS
DETECTION OF OVERFLOW FOR THE FOR-NEXT LOOP BUFFER)

2.CHANGE THE FIVE BYTES BEGINNING AT 1D?F FRIOM

(OLDD
Ol
FE 1CF2

39

Z.CHANGES TO BAS

FER LINE ZSCREEN
CHANGES
2E2CB TO
2308 TO

2201 TO

TO:
(NEW)
FE 1CFZ

0% (MAKES ARCTAN WOREK FROFERLY?)

IC AFTER YO IMPLEMENT THE &4 CHARALTER
Ml:‘n -

TO EDIT:

40

40

40

2420 FROM E1AQ TO EIR20 (FOR LIST COMMAND)

4. CHANGE 13DB FROM 36 TO 2% (THIS IS AN ERROR IN THE TAFE



CORRECTIONS

FOR FIE LK EFROM VERZION Al.0Q (BY ToM CROSLEY)

NEW SFHERE &4 CHARACTER YIDED MODIFICATION

(Enimp {MNEW?
Facs =24 1F 28 IF
Foas =4 EQ 24 CO
FECR CE E1EOQ CE EZCO
FoE? 26 1F 2A 3IF
F&ez7 . CE ELEOD ZE EZCO
Fazi E7 20 E7 40
F&A3F D& 1c P10

wEO1D O& 1D

=54 Se

46 4z

44 =2

44 4%

44 44 24 OF
Fass =4 1F =4 ZF
F&sh CE EL1EOQ CE E3CO
F&a7s CE EZ200 CE E400
F&C4 CE E200 CE E400
Febe 20 ELEQ =0 E3CO
F7324 CE EQZO CE EQ40
F737 S0 EZ00 a0 E40Q0
F74& 26 1F 24 3F
~7BS 31 1F 31 3F
F7BC & 1F 24 3F
EF7C0 o4 EQ 24 CO
F7CA c4 1F C4 IF
F70F 24 1F 3F

54

The Amateur Computer Club of New Jersey has several hundred programs
in SWIP Basic which should run in CSS easily wlthout any modification.
Unfortunately, these are all traded on FLEX disks only. We have plans

~ to make cassette coples and make this huge program library avallabdle to

all cassette users. What we need are some original Basic programs to
give in return. What have you got? I would arrange to put them on

FLEX dlsks to donate to the library. Thanks. Programs which appeared
in magazines and you have keyed in and made to run on SWTP or CSSBasics
are 0K if you indicate the article along with the program to give credit.
Usually a REM at the beginning Lls sufflclent to show where the donated
software came from and also where instructions for its use may be found.
The library is not interested in copyrighted software.
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MOD: CHANGE CRT BOARD FROM 32 TO 64 CHARS/LINE

Eg*?grggﬁg;N§S“?ERTORNEﬁ“DURTNG“ﬂEHORT*UPGRKDET‘REHUVE’WIRE’?RUU

2) CUT LAND FROM E10-11 TO E4-14 AT EY END (ORIG A'8).
3) CUT LAND FROM E10-8 TO E4=5 AT E4 END (ORIG A'7).

4) CUT LAND FROM E10-9 TO E4-2 AT E4 END (ORIG A'6).
5) CUT LAND FROM E10-12 TO E3-11 AT E3 END (ORIG A'5).
6) CUT LAND FROM E6-8 TO E3-14 AT E3 END (ORIG A'4).

7) CUT LAND FROM E6-9 TO»Ez'S AT §3 END (ORIG A'3). }
8) CUT LAND FROM E11-11 TO E6-1 RT E6 END (CARRY BIT FROM E11).
9) CONMECT E10~11 TO E5-14% (NEW A'9). '
10) CONNECT E10-8 TO E4-14 (NEW A'8).
11) CONNECT E10-9 TO E4-5 (NEW A'7).
12) CONNECT E10-12 TO E4-2 (NEW A'6).
13) CONNECT E6-8 TO E3-11 (NEW A'5).
14) CONNECT ¥6-9 TO E3-14 (NEW A'4). | L
15) CONMECT E6-1 TO E6-12 (ADD NEW COUNTER STAGE FOR A'3). o
16) CONNECT E6-14 TO E11-11 (CARRY BIT FROM E11 TO NEW COUNTER STAGE).

17) COHNECT E6~1 TO E3-5 (NEW A'3).

8) REMOVE C37 AND REPLACE WITH A 4.7 PF CAPACITOR (THIS ALLOWS DENSITY
~ S PO—BE—INCREASED TO—ACCOMMODATE 64 -CHARS)Y:— ——

1¢) PLACE A 10K RESISTOR ACROSS R5 (MAKES CURSOR DISPLAY MORE RELIABLE).
NOTE: PERFORM STEP 19 ONLY IF YOUR CURSOR GIVES YOU PROBLEMS WHEX

BACHED -OVER-A-PREVIOUSLYTY¥PED—CHARACTER:-— CHECK-FOR-THIS—-- —— ——
SYMPTOM BY GOING INTO EDIT MODE AND TYPING IN ABOUT 10
LETTER H'S. NOW BACK THE CUROSR OVER THE H'S AND IF WHEN THE
- . CURSOR SHOULD BE ON, YOU INSTEAD SEE A 7, THEN DO STEP 19.

‘ HHAT-*OU-ARE ACTUALLY-LOOKING AT-IS-THE- COMPLEMENTED— - —— =
CHARACTER WITHOUT THE CURSOR FUNCTION, AND THIS PROBLEMNM
WILL AFFECT ALL CHARACTERS.

20> S THES-CHANGE—RIEL AFPFECT-ALL—3-ADUYSTHMENT -POTS, A DEFINITE ———-— —= -~ —-
ADJUSTMENT PROCEDURE CANNOT BE GIVEN. HOWEVER, I FOUND
THE DENSITY POT (R21) TO REQUIRE THE MOST MOVEMENT, HENCE
IT SHOULD BE THE FIRST ONE ADJUSTED.

crrm e i ———t————— < ——s o,

|

e ——— —— v — [
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MOD: Upgrade crt board from S12 to 1024 bytes.

1) Add 2 18-pin wire wrap sockets just below E30 on the
CRT board and label them E32 and E33.

£390

o b31¢
2) Remove 4 6810's at Et14, 20, E25 and E30, ‘
3) Connect E32-18 to E33«18 to E30-23 (Vee). ® .
4) Connect E32~3 to E33-9 to E30~1 (Gnd). 31
5) Connect E32-5 to E33=5 to E30~23 (40). €32 |E33
€) Connect E32-6 to E33-6 to E30-22 (A1). Sud iy
7) Connect E32-7 to E33-7 to £30-21 (42). .

8) Connect E32-4 to E33-4 to E30-20 (A3). -y
9) Connect E32-3 to E33-3 to E30-19 (44). hie i
10) Connect E32=2 to E33-2 to E30-18 (4A5), ’
11) Connect E32-1 to E33-1 to E30-17 (46).
12) Connect E32-17 to E33-17 to E30-10 (A7).
13) Connect E32-16 to E33-16 to E30-13 (A8).
14) Connect X1-~2 to ES-13 (A9). ;
15) Connect E32-15 to E33-15 to ES-12 (A9).
16) Connect E32<14 to E30-2 (o).
17) Connect E32-13 to E30-3 (D1).
18) Connect E32-12 to E30-4 (D2).
19) Connect E32-11 to E30-5 (D3).
20) Connect E33-14 to E30-6 (D4).
21) Connect E33-13 to E30-7 (D5).
22) Connect E33-12 to £30-8 (D&).
23).Connect E33-11 %o B30-~9 (D7),
24) Connect E32-10 to E33-10 to E30«16 (R/W).
25) Connect E32-8 to E33-8 to E32-9 (CS always active),
26) Open land going from X1-2 to E13-13 at E13 end.
27) Comnect E13-13 to E13-7 (this allows selection of board for
. . addresses E000 - E3FF). »
28) Install 2 2114 static rams at E32 and E33,
29) NOTE: If you are going to continue with the 64 char mod,
then ignore this step, else, :
Connect E5-14 to ES5-~8 (this ties A'9 inactive so we can
~access the 1st 512 bytes).



V3A ROM changes for 64 char/line CRT MOD:

Address - 01d data - New data

FB75 1E 3R
FBSF 1F 37
FBAF 5F BF
FRDA 35 TE
FBDD 3F TF
FC3B 2 E4
FCC1- 20 40
FCCY 20 40
FCE1 E2 E4
FDO9, A E1EO E3C
FD12 EO Cco
FD64 20 40
FD69, A E1EO E3CO
FD74,5 E1DF E3BF
FD79 20 40
FD89 1F 3F

CHANGES TO THE V3N PROMS TO RUN WITH THE 44 CHARACTER MOD.

FROM: TO:
FoF CE EZOOQ CE E400
FCCD Cé& 20 & 40
FCDS 24 20 C& 40
FCE& 2C EZ00 3C E400
FLiOO EOQ ' co
FDas CE EL1EO CE E2CO
FRe2 E& 20 E& 40
FD&7 2C E1EC S0 E2CO
FL74 CE ELDF CE EZBF
FD7? E7 20 E7 40
FDS3 2C EOLF SC EO3F

EDITs



JOHN R. BAYLIS

1368 STELLARIA CIRCLE AccounTING SERVICES
BOUNTIFUL, UTAH 84010

18 QCTOBER 4575

FOGER SPOTT AMD RERDERS
LZETE COMMECTICUT RORD
VEATOM, MARRYLAMD 29995
TiZ THIZSE COMCERNED

I AM CURIDUS AS TO THE MUMBER OF SPHERE SYWSTEMS IM ACTURL
BLISIMNESS USE. I AM CURRENTLY WUSING MY COMPUTER SYSTEM IM AN
ACCMTING PRACTICE, FOR GEMERAL LEDGER MWORE AMD WRARIODUS JTHER

BUSINESS APFLICATIONS.

IF THEFE ARE AMNY OTHER SPHERE SYSTEM USERS APPLYIMNG BUSINESS

FROGGRAMS, I'MQUL& EMJOY HERRIMNG FROM YO PERHAPS WE COULD START

AOCOLUMN IN THE HMEWMSLETTER FOR BUSINESS APFLICATIOMS. PR N

WILLIMG TO COMTRIBUTE

RESPECTFULLY.

- | ' PO BOX 137

HM R, BAYLIS C.P.

2

a!

TELEPHONE:
801/298-103



goes high on every refresh.

NOT A 6809 BUT CONSIDER THIS

I have managed to use the 3E instruction (WAI) to trigger an NMI.
Whenever the 3E ls executing, the BA pln of the 6800 goes high.
It would be simple to invert this and generate a negative going
edge to work the NMI except for the fact that the PA llne also

terrupt only when BA stays high./
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The problem ls to generate the in-

The 3E is belng used with

a supervisor program which does all kinds of nice things (many 16
 bit manipulations) all on the stack.
pseudo instructions execute on my system wlithout using any temporary

locaotions in memory. _ e

Push X onto stack

Pull X from stack

Transfer D accunulator to-X reglster
Transfer X regilster to D accumulator
Swap D eccwnulator and X regtster .
Swap X and stack ptr.

swap D and stack ptr.

Swep bytes of . lndex register

Add X to contents-of D

X contents- of stack ptr.

D contents of X

D contents of stack ptr.
stack ptr. contents of X
stack ptr. contents of D
Push X (MSB) onto stack

Push X (LSB) onto stack

Pull x (MSB) from stachk

Pull X (L3SB) from stack

Transfer X (LSB) to A acc.
Transfer X (MSB) to A acc.
Transfer X (1SB} to B acc.
Transfer X (MSB) to B acc,
Transfer A acc. to X (MSB)
Transfer A acc. to X (LSB)
Trensfer B acc. to X (MSB)
Transfer B acc. to X (LSB)

and B accumulators

Add to
Add to
Add to
Add to
Add to

Swap 4
Swap A
Swap B
Swaep A
Swap A
Swap B
Swap B
Add to
add to
Add to
~Add to
Add to
Add to

GCC.

ACCe.

acCe
acce.
acce
ace.

and stack
and stack
and X (MSB)
and X (LSB)
and X (MSB)

and X (LSB)

4 ace. contents of atk
B acecs contents of sth
stk contents of A ccc.
stk contents of B acc.

X(LSB) contents of 4

X(L5B) contents of B
Complement X Reg.

Swap nibbles of A acc.

Swap nibbles of B acc.
Mult. accumse result in AB
Mult, X by D& result in XD

In other words the following

Branch 16 blt PC relative .
Pushall registers

Pullell reglsters .

Move program block

Compare strings jfor match

Move message block
Index(mult.AxB and add to X)
Subtract X from AB
Subtract AR from X
Subtract A4 from X

Subdbtract B from X

16 bit unsigned divide

Hex to Aselt (one bdbyte)

Asctii to binary (one byte)
Binary 16 bits to § Ascii
dlglts pointed to by X

THESE ARE CALLED BY A PROGRAM
A5 2 BYTE INSTRUCTIONS:

T0 PUSH X 3E 01
T0 PULL X 3Z 02 Zte.

Our CSS Baslec will execute
machine lenguage on a line of

the Basic program so these short
cuts can greatly speed up the
Basic/Machine code hybrid program.

Yes, I had to change the vector
Jor NMI in the 1702 ZEPROM to

an address where the supervisor
restdes but the SWI -was left alone.
The ¥4I still works from the key-
board if deslred,

\s
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ANDERSON
BITS AN PIECEZ

JEAN-FRANCOIS BOIVIN
SAM _BRONSTEIN
LANI

WILLIMN

KLEP!

DEAN LANCTON
G.H. LATTA
gmaga. KOWIS

JON MEIER

E.HUGH MELTON JR.

JEFFREY BROWNSTEIN D.D,S
NORELL -PROGRAMMA ¢

DAVE SIR.E‘{-BEPT OF MATH
JOHN MCLACHLAN

DOUG CALLEY

ROBERT LEIF

RONALD FISCHER

JIM CHIN

SCHOLLS INC.-1020 RAYMOND AVE.
BILL RUTHERF

CONSULTA

QCTOUBER 1979

SUNSET BLVD.
921 LINCOLN AVE.
215 BAWI% #H10
1405 RUE TBERVILLE
9026 AUTOVILLE DR.
11941 WEIR (T,
1618 MARILYN AVE.
43 OLIVE CT.

1675 NEW BRUNSWICK AVE.
2123 SUFFIELD DR,
8638 E.

SOLANDO
710 HAI IKI DR,
3900—4’&1 STS W23
12597 GRA
2ﬂommmww
1201 2ND ST.
GARDNER RD.

4016 N.ARLINGTON
ROUTE 7 BOX 211-A

9322 LAUREL

945 DUDLEY IR.
10430 GRAND PK. DR.
1745 RAVIZZA AVE.
3 PUDDINGSTONE RD.
RR NO.1 PRESCOTT
1190 GLENBLAIR WY.
961 BURKE 3T.

228 ST.MARKS PLACE
1017 MICHIGAN
11004 27TH AVE. S.
4 STANFURD DR. #2A
435 SANTIAGD AVE,
7 LANE

VENUE
%3%_4 UNIVERSITY DRIVE
P.0. BOX 70127
2003 LAWRENCE

1634 STANFORD DRIVE
sl DAVE}PCGT T,
RR 1 BOX

1201 mmcs 3T APTHSOS
719 PATTERSON ST.WEST
22 FREDRI

& -
13975 CONNECTICUT AVE.
6 SOMAN AVE.
121 “ARCHVERLE
1954R OLD MIDDLEFIELD WAY
353 N.KENYON
P.0. BOX K-2296

AVENUE
382 BLUE RIDGE RD. HULIDQ‘( PARK

PENN STATE UNIVERSITY

179 BRENTCLIFF RD.

RT1 BOX 219

1030 MARIPOSA AVE.

LPO 11247 LIVINGSTON COLLEGE

30 DELAMERE AVE

WG 635 B'LM l\—490
7.0, BOX

1100 WNBRUGK LANE

HOLLYNOOD CR. 50045
PALG ALTO CA.74301
SAN RAFREL CA. 93701
WATERLOD 2017 AUSTRALIA
MONTREAL CANADA H2K 3B2
COLLEGE PARK MD. 20730
U.E.VER CITY CA. 90230
YTON OH. 45420

i MR 02072

SUNNYVALE CA. 94087
WINTER PARK FL.32
SCOTTSDALE AL, 85‘”"
DES PLAINES IL 60016
KENOSHA 41,

SEBASTCPCL uﬁ. q547;
BIG SPRING TX. 79720

DELANCO NJ, 08075
WEST KINGSTON RI. 02832
SAN PABLO Ch. 74806

RALEIGH NC. 27514
FONTANA CA. 72335
SHREVEPORT LA. 71104
SAN ANTONIO TX. 78239
SANTA CLARA 95051

NORRIS PLMNo MJ, 07950
ONTARIO CANADA KOE 1TO
CAMPBELL CA. 95008
WINSTON-SALEM NC. 27101
STATEN ISLAND NY. 10301
EEAUMONT 92

AILE TX. 76G20

BAY RIDGE (H. 44140
YERINGTON NV. 83447
ESCONDIBO CA. 92027

ANKORAGE AK. 79304
CAMBRIDGE MA, 02141
3YPSUM KS. 47448

ARLINGTON VA, 22209

INDIANAPOLIS IN. 46217
KOWLOON HONG KONG
S.UUILDFGRB 6055 W AUSTRALIA
CARSON CA. 90743
PITTSBURGH PG. 15239
UNIVERSITY PARK PA. 16802
TORONTO CANADA M4G 371
FLAGSTAFF AZ. 36001

CORAL GABLES FL. 32146
NEW GRUNSWICK NJ. 18903
JACKSON HEIGHTS NY. 11372

STRATFORD ONT,CANADA NSA 425
NS MIRAWAR CA.5214

NEL UTH 24034

MECHANICSVILLE VA, 23111



