=

FOR
INTERAACT
OWNERS

DOCUMENTATION ISSUE

This issue of INTERACTION addresses the complazints of many subd-
scribers about the poor or total lack of Interact documentation.
While wWalt Hendrickson's and Harry Holloway's articles may seem to
be overlapping duplications, they are different interpetations cof
the same materisl. Both state that while the source code and mnemonics
are accurate their comments are just that, not guaranteed truths.
If your own research shows errors or differences contact the authors
to see how the differences can be resolved 2nd then write me with
the results. I am not knowledgeable enough to welgh differences.
I can barely resd =2nd understand machine code.

Also in this issue 1is an introductory article on FORTH for the
Interact. Russell Schnapp has done an exceptional job implementing
F.1I.G.=-FORTH but he cannot emphasize enough that his documentation
is not a FORTH tutorial. You must acquire a2 text on FCRTH first
if you expect to use FORTH. The book he recommends (Using FORTH3
nas been republished as STARTING FORTH by leo Brodie. It is now
available from Prentice-Hall, Inc. Englewood Cliffs, NJ 07632 Attn:
Robert Jordan, Dept. J=974 for $19.95 clothbound or $15.95 paper-
tound, shipped postpaid if payment accompanies order. The FORTH
Interest Group 2180 sells this book and other publications on FORTH.
I will try to support FORTH in the newsletter by printing routines
(FORTH words) and information as I and others learn. I'm still try-
ing to lesrn to use the editor and write a printer driver.

BETTER LATE THAN NEVER?!?

At last the first 1982 issue is out. I'm sorry my personal life
has interfered with the timely delivery of the newsletter and I again
like to thank everyone for their patience. There stii1l will be six
igsues this year though until I catch up I can't give you a deadlinre
d>te for advertising in a specific iassue. As for articles, one problem
now is wh=at to print first. Over the past months numerous items
have arrived and await pubiication., I still welcome any articles or
programs and will try to print as many as possible in an orgznized
sequence. :

NEWSLETTER
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THE INNARDS OF BaAasSIC
PART 1 - THE USES OF LOW RAM.
Harry Holloway, Rox 2253, Ann Arbor, MI 48106,

Th%s article is the first in a series about Level II BASIC. The aim :
to-provide the machine language programmer with a guide that may be used for
further exoloration and for modification of Level II. I don’t have all of the
answers so features that I’m not certain of will be marked with a parenthetic
QUE?tIDn mark. If you find this doubled, i.e. (?7?), .it means that I really
don’t have a clue. The material will apply to the 8K Graphics BASIC as well
as Level II, but not to RS232 BASIC. Note that all numbers will be given in
hexadecimal unless otherwise indicated by a trailing °d’.

While little has been written about Microsoft’s 8080 BASIC for the
Interact, there is a substantial literature for the TRSBO’s 280 version and
the Apple’s 4502 version. In choosing names for routines and pointers I have
mostly followed Apple nomenclature because, here, the consistency between
articles leads me to suspect that many authors have had access to a Microsoft
source listing.

Level II uses low memory (49A0-SFRE) for four purposes: 1. As a
housekeeping area for the BASIC interpreter. 2. For stack operations. 3,
For the user®s program. 4. For storage of variables that are generated by
the user®s program. The following tabulation of these uses is in ascendin

order of addresses.

49A0-49FF. Unused. This is nominally part of the memory that is used for the
display and most video banners do indeed load to 400Q through 49FE
or 49FF. However, the last 96d locations do not show on the screen
and they are unaffected by BASIC’s scroll routine. This is a convenient
hole for a machine language subroutine.
4A00-4, Color table. Set by COLOR which then calls SELCOL (Q&636). The 5th byte
controls the intensity of color 2 and is always set to Q0 for full
intensity. _
4A09. (7). Flag used to write long leader before the first 256d-byte
section of a CSAVEX tape file.
4A06-8. Used by CSAVExXx, CLOADXx to keep track of the data.
4A09-4E08. A 256d-byte buffer used for transfer of data to and from tape by
CSAVEX and CLOADX. A temptingly empty space that may be used for
machine-language subroutines if data tapes will not be used, but
code here will be clobbered by CSAVEX and CLOADX. (An early version o-
Graphics BRASIC had the code for the extended PLOT command here.)
4Rr09-D. Apparently unused.
4ROE. The current value of WINDOW. (Default 4D = 77d.)
4BOF. A flag that permits PEEK and POKE when set to 19. (Qur old friend
POKE19215, 29)
4B10-4EBFF . Mostly unused. Stack operations use space from 4BFF down.
Graphics BASIC has code for the extended PLOT command at 4B12-4RSZ2.
4C00-5. Start code. LXI SP,4C00 followed by JMP 6000.
4C0O6. The screen line on which the next character will be printed.
4C07. The =creen column on which the next character will be printed.
4C0B-C. A buffer for the five-byte header record that will be wratten to tape

before a block of data.
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The Innards of Basic, cont.

4C0OD-4C89. The bytes in this section are transfered from an image of the
storage area at 64DP-8555 when BASIC initialises. This was done for a
ROM version to set up a storage area with embedded data. Nobcdy bothered
to change Interact BASIC, which still thinks that it is in &3M.
4COD-F. (?™M . The instruction IMF 6298. This is a jump into a stack
initialisation routine. Furpose unknown
4C10-2. The instruction JMF <address*. BASIC comes here for the USR functio
and finds the address that has been poked into 19473-4d. Initially the
address 1s set up to give a syntax error message.
4C13-5. The instructions QUT 00 and RET. A relic of an earlier version.
(The Interact does not have ports that can be addressed with IN and 0OUT
1instructions.)
4C16-4C2=Z. A set of skeleton instructions into which numbers are embedded for
fast division.
4C24-4CA4A. (?). Used for random number generation.
4C4B-D. Another fossil. IN 00 and RET.
4C4E. One of a number of partly functional relics of printer routines. This
is one more than the number of nulls to print after crlf.
4C4F. Set to zero if the last printer operation was 1¢f.
4C50., The position of the printer head.
4C51. A flay to indicate choice of screen or printer output.
4CS2. Line length. Originally set up for 48 (72d) characters then changed
during initialisation to 11 (17d) characters for the Interact screen.
4CS=. The last print poslItion on a line for a comma field. After this a comma
field gets printed on the next line. Originally set to 38 (5&6d), but
changed during initialisation to 10 (16d).
4C54. Flag set to Q1 while erasing characters on screen. Set to 00 otherwise.
" 4CSS. Flag set to nonzero to suppress output. Switched between zero and
nonzero values by control-0.
4CS56-7. STKTOF. A pointer to the top of the stack. Originally set to 4CO00.
Later set to the bottom of string storage at SF8C. Moved up or down
by change in size of string storage with CLEAR and argument.
4C5A-b. TXTTAE. A pointer to the lowest memory location that is occupied by
the user s program. Stays constant at 4D22. BASIC program tapes reload
4D22 into this pointer.
4CSC-4C846. The tape output list (TOL) that is used by CSAVE. The first byte
of each 7-byte entry is a code that specifies the function of the entry.

The codes are:

00O - Specifies the writing of a long leader. The remaining six bytes
are ignored.

FF - Specifies the writing of data from memory to tape. The format is

FF, 2-byte load address, 2-byte byte count, 2-byte source address.
In all entries that are used by BASIC the source address is the
same as the load address.

FE - Specifies that a single byte will be used to fill a section of
memory. ( Mostly used to clear the screen before loading a video
banner.) The format is

FF, 2-byte load address, 2-byte byte ccunt, fill byte. unused byte.
This feature is supported by the BASIC tape routines, but it is
not used by the BASIC interpreter.

FD - Specifies the end of the. tape file.

All of these entries except the first generate a S-byte tape header record

that is written to tape via the buffer at 4C08. The general format for a

header record is
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2-byte load address, 2-byte byte count, code byte
(If the code byte is FD the remaining four bytes are ignored.)
For more details of Interact tape formats see the article in Interactio
vol. II, no. 5. Most of the TOL entries may be diverted to other uses
by POKEing different values into them. For example, to save a machine
language subroutine along with the BASIC program or to make a backup
copy of BASIC itself ( see Interaction vol. II, no. 9.
4C35C-4C62.TOL entry for a long leader. May be omitted if the user manually
advances the cassette beyond the plastic physical leader.
4C63-9. TOL entry that loads TXTTABR (4CS5A-B). The value lbaded is 4D22 which
changes nothing.
4C6A-4C70. TOL entry that loads VARTAB (4CFD-E). The value loaded depends
on the length of the user’s program
4C71-8. TOL entry for the S-character filename that is written from and load:
to a buffer at 4D10. This block is always written to tape, even if no
filename is specified.
4C79-F. TOL entry for a single byte that specifies the number of characters
(0-5) that are to be considered in the filename. This loads at 4D1D.
4C80-6. TOL for the user®s BASIC program that loads at 4D22.
4C87. TOL for the end record. (Only the first byte is signicant.)
4C88-4CCF. Buffer for a command or an input program line.
4CDQ. (??). Flag for printer routines.
4CD1. (??).
4CD2. TTYPOS. Keeps track of the printer position.
4CD3I. (?). Used in array search.
4CD4. VALTYP. A flag for variable type set to 00 for numeric and to 01 for
string.
4CDS. DORES. Flag, when set to zero allows replacement of reserved words
with tokens. (crunching)
4CD6-7. MEMSIZ. Points to the highest available memory location. Set to SFBRE.
4CD8-R. Storage for string operations.
4CDC-4CE?. (??). Some kind of buffer for string operations extends downwards
from 4CE6.
4CEA-RBR. FRETOP. The top of the unused string storage. Moves downwards as
strings are added from the top.
4CEC-D. Storage for character pointer.
4CEE-F. Pointer used during FOR/NEXT loop.
4CFQ-1. DATLIN. Stores.the number of the program line from which data are
being read.
4CF2. SURFLG. Flag that permits subscripted variables when set to zero.
4CF3. Flag used during execution of direct statement from the buffer.
4CF4. Flag for origin of data. Zero if from read, nonzero if from input
statement.
4CF4-6. (??). Pointer to program material.
4CF7-8. Storage for text pointer.
4CF9-A. OLDLIN. Stores number of last program line executed. Saved for
restart with CONT after control-C.
4ACFB-C. OLDTXT. Points to statement to be executed next.
4FFD-E. VYARTAE. Points to beginning of variable storage (just after the
double null at the end of the user’s program). Set by NEW to 4D24 then
moves up as program is added. " :
4ACFF-4D00. ARYTAB. Points to the beginning of array storage. Set by NEW
to 4D24. Moves beyond VYARTAB as array variables are added.
4D01-2. STREND. Points to the end of storage for the names and locations
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of string variables. Set by NEW to 4D24 and moves upward as new variables
are added.
4D0O3-4. DATFTR. Fuints to the memory location from which data are being
read. Set by RUN and RESTORE to 4DZ21 (just before the start of the
user’s program).,
3D0OS-5. FRMNAM. The name of the active parameter.
4D07-A. FRMVAL.. Four-byte value of parameter for user—-defined fuction.
4D07. FRMVAL louw byte of mantissa.
4D0OB. PRMVAL wmiddle byte of mantissa.
4D0?. FRMVAL high biyte of mantissa.
4DOA. FRMVAL sign and esxponent. .
4DOB-F. The floating point accumulator (FAC). A storage area for a numerical
argument or result. (More about floaling point numbers in a later ‘
article.)
4ADOR. FAC low bvte of mantissa.
4DOC. FAC middle byte of mantissa.
4D0OD. FAC high byte of mantissa.
4DOE. FAC sign and exponent.
4DOF. FAC sign when unpacked.
4D10~-4, Buffer for transfer of filename to or from tape.
4D15-9. Buffer for filename to be compared with that on tape.
4D1A-C. Apparently unused.
4D1D., Storage for the number of characters in a filename.
4D1E-4D20. Storage used by floating-point multiply.
4D21. TSTACK. The location just before the user®s program. Needs to contain
the byte 00,
4D22. The start of storage for the user’ s BASIC program. Each program line
-—-has- the the format
2-byte link address, 2-byte line number, program material, 00
The zero byte is used as an end marker for the line and the link address
is used to point to storaqe for the next program line. The end of the
program is marked by a double null where’a link address would be
expected. The program material is a mixture of ASCII characters that
have bit 7 clear (i.e. 0Q0-7F) and tokens that represent reserved words.
The tokens have bit 7 set (i.e. 80-FF). More about tokens in a later

article.

The space above the user’s program is used to store variables including
arrays and strings. This subject has already been covered in an

excellent article by Edward Berne (Interaction, vol I, no 6) to which the
reader is referred.

Next time, reserved words, dispatch addresses, and how to hi jack LET and
DUMMY for vour own BASIC overlays.

£ 3 A 2 3 A oA A A A A A A A A A A A A A A A A A AR A AR R AR

The SARRE For t
A RS2I2 level serial printer port for the Interact. Frice includes all
hardware, operating and installation imstructions, port driver program
listing, and a BASIC Overlay program which overlays both Level II and 8k
Graphics Rasic. All for just $24.99 plus $2.00 for shipping and handling
from:
SABRE, 1415 (Creot Hollow Dr.. Seabrook TX. 77386 (713)870-B715
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INTERACT LEVEL II BASIC MAFP

List Cosriled by Walt Hendricksons» 2313 W 181st ST.» Torrances CA.
90504, Date: 11/10/81.

The following listing shows the Starting Address and a short descrirt-
ion for Mosl of the subroutines contained in LEVEL II INTERACT BASIC. There
is a3 wealth of useful subroutines in Level Il Basic which can be accessed
from both Basic and Machine landuade rrodrams. If sou have further auest-
ions reduarding this lisly rplease wrile we at the sbove addresss

NOTES: ACC = Flosting point Accumulator.

ADDRESS( HEX ) FUNCTIONAL DESCRIPTION
4C00 K4Sl sels the stack rointers then Juwks Lo 6000H.

6000 7457, Initializes the number of lines counters clears Lhe screeny
setls Lhe defaull colorss Lhen Jumrs to start at 6227H.

6025 Y\ \> Keuin subroutine. Reads a keuboard inruls checks for A-Z»
and sels some internal flads. Returns with ASCII keu code in
Register A. _

6054 LY .ss Print the character in redgister C on the screen. Also handle
the ‘bell’ code(07) and back-srace functions. Uses onlus AsC.

60EC W ™\L Routline to do 3 carriade-return and line feed. Uses AsC.

6112 357 Clear last line on the screen.

6160 w512 DNefault colors for basice (04903500507)

6165 7>\ﬁ53 Tare routines Lo wrile rrograms out to tare (CSAVE).
Entry= BC roints to tare list?

bute function
1 Ltare code (00=lond leadersFD= end
codeyFE= fill codes FF=
data codes)
293 load address (LOsHI)
495 lendth (LOyHI)

6219 103 Writes norsal tare leader lone on tare.

6227 15\ Basic interrerter start, Checks location 6239 Lo deterwmine 3
cold or warm starl (00 =cold). If colds Lthen moves the block
of data from 64D9H-6556H to 4COIH-4C8AH. This block conlains
the warm startl vectors USR vector(4Ci0H)y and IN and OUT
instructionss which are not iarlemented on the interact.

62A1 1519 ’Byles Free’ messade

62B0 157,4 Tille messade ’INTERACT MICROSOFT BASIC VER 4.7 COPYRIGHT
1978 BY MICROSOFT’
6305 Command Jumr Table:d (’SGN’ Lhru ‘POINT’)
7B15y7RB9+7R2Rs4C10+724Bs77E7+77F 157279 9709F »7E7E+79RA
7DEDs7EF397EFF917FSAs7F6F 97 6FBy74F D97 31597597 9750C» 7510y

TIOrT 7070 _NANANA _J5957 90T _ 7Y 770D
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Interact Level 11 Basic Map, cont.
633F 724y Basic Token table!

ENDyFOR»HEXT»DATAs INPUT 9 BIMs READ S LET» GOTOy RUNy IF
RESTORE y GOSUEsRETURNyREMs STOF s ONsPLOT»SOUND s TONE s DEF 5
POKE »PRINTsCONT,LISTyCOLORyCLEAR »CLOADsCSAVECLSyREMIND
WINDOWsQUTFUT s MEWs TAR( s TOsFN9SPC{ s THENINOTsSTEF s +9—9 %o/
tsANDYOR 9> 9=9{sSGNs INT»ABSsUSRyFREsSFIREs.JOYsF0Ss SARyRHNL
rLUGIEXPyCOSySINy TANSATNYPEEKsLENsSTR$sVAL»ASCyCHRS
POTyINSTR$yDUMMYsLEFT$sRIGHTS$yMIL$»FOINT,

645A 2590 Coemsnd Juap table continued: (“END’ thru ’NEW’)

69EE» 68F S SE4F » 8R97 9 6D56570A3 1608596 BAE s RS54 9 6R3I7 16C26
69C2y6B43+6B7296R99569EC6C08977419779C977B1y7281+7725y
6CAAY6A1Dy48FRy77SEyb6AF19762E9751109773E978175789057820y
66D4 6013y x%xx3972AEy6D169 0%y 7REC»6925

S49E 1515 Juar iable for arithmetic orerators (+s-s%s/93+8NDs0R)
7C87+78RRy79F997ASA»7DAB6FECs6FFB

6483 1A Eppor Code Table.

NFySNyRGyOByFCsOVsOMsULsyRSyDDy /0y IDy TMs0SsLS»STsCNsUFy
* Ho.

64D9 5B\ Start of 7D hex bute table which is moved on start-ur to
4COD-4C3A, (See 6227 3bove)

655 144y ‘Error’ messde.

655 1500, ‘In’ messade.

655F 72542y ‘0K’ messade.

6564 1545, ‘Break’ messade.

656A 5%  Used by (FOR)...(NEXT) loors to manirulale the stack rointer
so Lhal (NEXT) knows where the last (FOR) statement ends.

658D 159927  Gets variable name from 3 line of basic- loads it into the
variable ares.

6593 1o™>  Moves botlom of erogram further down in memory to allow add-
ind 3 line of basic.,
BRC= Destination 3ddress
DE= storring addresss stor when HL=DE
HL= End of rrodram addresss ie source address

659E  LnOW Check Lo see if there’s enousgh free memory for next orerat-
ion,

65B6 ,~>2,  OM ERROR routine.

65BB " ,..2  Puls last-used (DATA) line number into 4CS8H so thal Rasic
will rrint "7?SN ERROR IN %x™s where »» = data line number.

65C1 W™\ SN ERROR
65C4 19°%* /0 ERROR
65C7 lw0%S  NF ERROR
65CA 1.5 DD ERROR
85CD Zwow{ UF ERROR
6500 7:.vsi OV ERROR
AENT  LiooisT] TH FRONR
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6305

660C
6619
6697
6694

66B4

66D4
66E0

6714
6727

67D6
67ED

681A
682F

6835

7'9.)-':‘;\

—

Lt
Tu\»7?

Ll
Vs Uata

TLlaL

2~
.)‘JJ ')bus

jau 5 ".'»" 4

Lo

0]

‘L‘p ";,);?’
-

Linwo S

'L,.aio\"\
2001

Lo

Prinls error messade, To use Lhis routines load redister E
with code 0 thru 24Hy then Jump to 6SDSH.

Error Hessade E value
NF Next Without for 00
SN Sunlax error 02
RG Return withoutl dosub 04
oD Out of dala 06
FC Illedgal functlion csll 08
ov Calculation overflow 0A
oM Out of memory oc
uL Undefined line number OE
RS Bad subscrirt 10
DD Redimensioned array 12
/0 Division bs zero 14
ID Illedgal directl mode 146
™ Ture mismatch 18
0s Oul of stlrindg space 1A
LS Strind too lond 1C
ST String Loo comrlex 1E
CN Can’t continue 20
UF Undefined user functlion 22
1] Missindg Orerand 24

Prinl ‘0K’ - back to DIRECT COMMAND mode.
Same 35 660C excerl doesn’t eprint ’‘OK’
Resetl prodram rointers - redustify link rointers.
ReJustify link rointlers. This can be used Lo RECOVER a3 Rasic
rrodram aflter (NEW) or (CLORD) if Lhe oridinal rrodram has
nol been over-uritllen.
Searches for 3 parlicular line nunber in 3 BRasic rrodran,.
To search ¢ [IE = reauired line nuaber (binars LOsHI),
If Found ¢ BC = Starting address of line
¢ HL Starting address of nexl line
+ Carry flag =1

(NEW) routine.
Part of "(NEW) rouline. Entering here resets Lhe STRING srace

and variable ares rointersy bul does NOT destroy the rrosgram
Keuboard input., Prints "?" then Jumrs Lo 67ED.
Scans Lhe inrul buffer and converts lower case Lo urrer case
{unless enclosed in auoles)- slso converts Rasic reserved
words into TOKENS.
Resels HL Lo 4C87 and rpuls three zeros at end of rrodgranm.
Inruls 3 string of characlters from the Keubhoard untill s
RETURN (CR) is rressed., Uses a buffer from 4C88 Lo 4CCF. On
exils HL=4C87 and B=number of characlters enlered,
Tests for buffer overflou.
Comrares HL with DE and sels the flads accordingly,

Z flad sel when DE = HL

C flag sel when [IE < HL

Tesls for exrecled characters such as comm3sy semicolonss
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6840
688A

689R
68F5
6925
696E

6992
6982

69C2
690D
69EC
69EE
69F3

6ALD
6A39
6A35
6A74
6A%E

6AA6

6AB2
6AC7
-~ 6ACC
6AF1
6B37
6B43
6854
6B6D
6B72
6B7B
6B97
6B99
6BAE
6C01

6C08
6C26
6C4A
6CA8
6CBS
6CEF
6CF6
6013
6016
6032
6DSé
6085
6E1A
6E2R

-~
A

2y
2Tl
o179
Lo%54
Z/oq v

AR LT

20U

Prints the character in A register.

This could be used to imrlement 3 (GET) function. Inrul: one
Key to the A redister.

(LIST) routine,

(FOR) routine.

(STEF) routine.

Re-entry roint to the Basic interrreter. HL should be roint-
ind to the zero bute st the end of 3 line.

BASIC interrreter starts here. HL should roint to the bute
before tine start of rrodram.

SKirs over blanks in the basic text. The carry flad is set
if the next character is 3 number.

(RESTORE) routine.

Routine to rause listinds. Control/S=rauses Cont./C=exit.
(STOP) routine,

(END) routine.

Prints “BREAK’ if control-C rressed in direct mode. Frints
‘BREAK IN,++»#’ if in RUN mode.

(CONT) routine.

CLOADX Jumrs here.

CSAVEX Juars here.

Write 4 butes to tare. Used by CSAVEX.

Tesls for alrha-character rointed to by HLsy and resets carry
flag if found.

Same 3s 6AR2 belows but first evaluates a basic eirression
rointed to by HLy then ruls result into ACC.

DE = INTeder value of floaling point value in ACC.

FC ERROR routine

DE—= Hex-of nuwmeric stringd rointed to by HL.

{CLEAR nsN) where n=string sraces N=tor of basic Ram.
(RUN) routine.

(GOSUR) routine.

(GOTO) routine.

UL ERROR routine

(RETURN) routine.

RG ERROR routine.

(DATA) routine.

(REM) routine.

(LET) routine.

Moves 3 varizble (4 butes) from ACC to (HL)s On exity HL
roints to the delimiter and [E roints to the first of the 4
butes in the variable ares.

(ON) routine.

(IF) routine.

(FRINT) routine.

Do 3 CR-LF unless cursor 1is in the first column.

Do a CR-LF.,

Delay by sendind the number of Null characters in 4CA4E.
Here for (TABC) or (SPC() first.

(TAB( ) routine.

(SPCC) routine.

"REDO FROM START" messade. ,

(INPUT) routine. )

(READ) routine.

“PEXTRA IGNORED"® messade.

Used bs (READ).
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6E4F
6E9A

6E9D
6E9E
6EAF

6EB3
6F2A

6F31
6F62

6F7B
6F8C

6FDA
6FFB
6FFC
7043
7048

7154
71AF
71C0
724B
7279
727¢C
7281
726E
72F6
72FF
7315
733A

7349

7385
738B

7374
7406

74BB
74C1

74FD

S

(NEXT) routine.

‘Calls 6ER3 Lo evaluate Rasic exrressions & checks for a3 THM

ERROR .
Checks.for a3 Numeric areration.
Checks for 3 String orerstion.
Tests for left bracket and evaluates the exrression. Jumrs
to SN ERROR if no lefl bracket.
Evaluates Easic exrression rointed to by KL.
Used by several routines to test for +y.e-9"»(NOT)y(FN) and
evaluates them if found. Also sets roints to Jumr table at
6305 Lo det addresses for (SGH) Lhru (HID%).
MO ERROR routine.
Evaluate exrression then check for risght brackel *)*s else
SN ERFOR.
Loads ACC with variable. HL should roint to veriable nanme.
All commands (SGN) Lo (PEEK) and (LEN) lo (HI'$) rass thru
here.
(USR) routine.
(OR) ACC = (SP) OR ACC.
(ANLII) ACC = (SP) AND ACC.,
(BIN) routine.
This routine searches for a varisble (name rointed Lo by HL)
and either 1. Returns ils address in IIE
or 2. Creales the variable if nol found.

Make ACC roint to "OK".
DI ERROR routine.
BS ERROR routine.
(FRE) routine.
{POS) routine.
ACC = Floatling roint of wvalue in A.
(LEF) routine,
(FN) routine.
Checks Lo see if in RUN mode or LIRRECT mode.
ID ERROR routine.
(STR$) routline.
Loads (4CE6) with srlindg lenslh in red. A 3nd (4CE8:s4CE9)
with start address of strind from DE,
Counts nuaber of characters in 3 strind,

On entry: HL = rointls to start of ASCII string,

On exil ! BC = string lendthy HL = address of string delin

ST ERROR routline.
Prints 3 strind using 4840, HL must roint to stari of
string,
First checks if Lhere’s still free slring srace. 0S ERROR if
none. Afler cally DE roints to start of sut-string with red,
A = sub-string length.
Siring srace dgarbsde collection routine.
Sels ur redisters before going to 74Ci.
Used by string commands Lo resove sub-slrinds.,
On entry: L = sub-string lendth.
RC = startl address of sub-string.
DE = starl sddress of next string.,

(LEN) routine.

PR
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Interact Level 11 Basic Map, cont.

731D
752D
7350
7567
7597
75R2

73500
762E
7682
76FB
7725
773E
775E
779C
77B1
77CB
77DF
7787
77F1
7817
7820
7879
789D
78AE
78K1
78B7
78BD
78C0
7926
7962
7971
79BA
79F2
79F9
79FB
7ASA
7A5C
7AEF
7B0S
7B15
7B1D

7B2B
7B2F
7B37

7B44

7B47
7RS3

(CHRS$) routine.

(LEFTS) routine.

(RIGHT$) routine.

(MII$ ) routine,

(VAL) routine.

Tests for 3 right bracket ® )" after RIGHT3» LEFT3s or MIL%,
0a returns B = sub-sirind lensdth,
(CSAVE) routie.

(CLOAD) routine,

Rerair the link rointers in 3 basic Frodram.
(PEEK) routine,

(POKE) routine.

(CLS) routine.

(COLOR) routline.

(SOUND') routine.,

(TONES) routine.

(POINT) routine,

(POT) routine.

(FIRE) routine,

(JOY) routine,

(KEWIND) routine,

(OUTPUT) routine.

( INSTR$) routine.

(WINDOW) routine.,

ACC = ACC + 0.5

ACC = (HL) + ACC ? addition
ACC = (HL) - ACC ? subtraction
ACC = BCDIE - ACC

ACC = BCIE + ACC

Sets ACC = zerao.

OV ERROR routine.

RCIE = - BCOE ? nedation
(LOG) routine.

ACC = ACC x LOG(2)
ACC = (SF) x ACC
ACC = BCDE ¥ ACC
ACC = (SP) ¥ ACC
ACC = BCDE / ACC
ACC = ACC x 10

Checks if ACC = 0 and sets Z flag if it is.

(SGN) routine.

ACC = Floating roint of BRALNE., This routine can be used to
return values to the USR{x) function.

Exronent

MSB incl sidn bit

NSE

LSB,

Mo D>w
wuw unn

(ABS) rouline.
Part of ABS routinesy but doesn’t test the ACC for zero.
(SP) = ACCs Loads the floating roint value from the ACC to

the stack. *

ACC = (HL), Loads floatind roint value (4 butes) from HL to
the ACC.

ACC = BCDE

BORE = ACE
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Interact Level 11 Basic Map, cont.

7RSS ECDE = (HL)
7RSE (HL) = ACC
7R61 (HL) = (DE)., Move 4 butes from location rointed to by DE lo
HL location.,
7R63 (HL) = (DE)sEk, Move 3 butes in K redister.
7R6C ACC = - ACC & NOT
7E81 Comrares ACC with ECIE,
If ACC < ECOE Lhen A = FFH (-1).
ACC = RCLE then A = 00
ACC > ECDE then A = 01
7B09 { INT) routine.
7COD ACC = Flozting roint of numeric string rointed to bs HL.
7CAB Humeric string = ACC.
7D75 Comrares ACC with 999:779.
7084 Floating roint 0.5 (00/00/00/80).
709F (S8R) routine.
70A8B ACC = (SF) t ACC (rower)
7LED (EXP) routine.
7e2D Table of flosting roint constanls uzed bs EXP - SGR.
7E42 FF/FF/7F/7F = 0.5
00/00/80/81 = -1
00/00/00/81 = +1
7E7E (RND) routine,
7EE7 Tables of datla used by RND.
7EF3 (C0S) = SIN(» + PI/2)
7EF9 (SIN) = » = »?3/3V + xt5/9) - %t7/7' + xt9/9!
7F30 Table of floastling roint constants (4 butes each) used by
SIN - CO0S.
7F45 05 = Number of terms reeuired to cale. SIN - COS.
7F46 BA/DI7/1E/86 = x19/9!
64/26/99/87 = %t7/7!
58/34/23/87 = ut5/5)
E0/SD/AS/86 = »t3/3!
DA/OF/42/83 = 2PI
this is the table used Lo comrute SIN(X).
7FSA (TAN) routine = (SIN) / (CGS)
7F6F ( ATN) routine.
7F96 Tcble of floating roint constants used bs ATN.
7FBB lIielay routine, Delays EC counts,
Notes:

1, Floasting roint numbers occurs 4 butes each.
2, ACC is the floating roint accumulator 400E to 400E.

4[I0R = least significant bstle
400C = next butle
400D = Most significant bute
400E = Exronent

3. For arithesetlic oreralions requiring 2 orerandss one is usually the ACCy
and the other is either (HL) or RCIHE, where ECDE contsins:
Exronent . -
MSB '
NSB
LSB

I M e it e I bouwd caosnton Foarn mrct A YR ArAmrRrIcan =nd converctan

B
C
D
E
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Interact Level 11 Basic Map, cont.

Listl Coariled by Wall Henaricksens 2313 W 18ist ST.» Torrances CA.

90504, Date:

11/10/31,

NOTES: ACC = Floating epoint Accuaulator,

ADDRESS( HEX)

4COD

4C10

4C13

4C16

4C24

4CFD

4D0OB

SIZE

3
3

2
4

FUNCTIONAL DESCRIPTION

Juar instruction to EFasic Waras Start.

Juar instruclion to the USR{ ) function routine.
Defaull address is the FC ERROR routine. The user
ausl put his rouline’s address here before using
the USR( ) ?function call.

OUT (nn)sA routine for the OUT IsJ funclion which
is NOT implemented on the INTERACT.

Fasl 4 byte subtract routine used by floatind point
devide for sreed.

Fseudo-randon nuaber data used as tables and coun-
ters by Lthe RND function.

Last pseudo-random nuwber denerated bs KRNIy in
floatindg rointy for RNDKO),

IN instructions NOT imrlemented in the INTERACT.

Number of ASCII nulls to prinl a3fter 3 carriade
return. Defaulls to 1.

Terminal line lendth. Defaulls to 72.
Pointer Lo tor of Basic stack.

Currentl line number. OFFFEH 3t initialization.
OFFFFH in direct wmode.

Pointer Lo start of Basic prodram lexts ie. 4D22.
Pointer to starl of variable srace.

Flostind roint accumulator.

e A2 A H A TR IR ORI A R R RSO A A AR A A A

---- INTERACT PROGRAMS FOR HAM RADIQ ---- . . ---~ ASSEMBLEX-EDITEX PATCH TAPES ----
MACHINE LANGUAGE PROGRAMS FOR MORSE TRANSMISSION AND RECEPTION. INCL. FOR ASSEMBLEX VA.3, EDITEX V2.5- OVERLAY FIXES BUBS, IMPROVES
PLANS FOR HOOKUP TO RCVR AND XMTR (ELECTROMICS ¥NOYLEDGE REQUIRED) OPERABILITY. TAPE, LISTING, INSTRUCTIONS FOR BOTH: $12.39.

80TH PROGRANS, CASSETTE+INSTRUCTIONS: $28.50 (LISTING: $5.00 EXTRA}.

J.A. NILLER. P.0. BOY 455,

MELBOURNE, FLA. 3290t
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FORTH FOR YOUR INTERACT

by Russ Schnapp 8062 Gold Coast San Diego, CA 92126

There is now a new language availahle for your 16K or 32K
INTERACT: FORTH. FORTH is the highly powerful language
descrihed in the August. 1980 issue of BYTE magazine. It can

~he used for many of the same things as BASIC. hut gives you
more precise control over youwr machine. In addition, it 1is a
hlock-structured language, it is much faster than BASIC, and
is much easier to extend and adapt. Included with FORTH for
the INTERACT is a graphics packager a simple line-hased editor:
and even an assemhler.

Before getting into any more detail on the specific features
of this implementation, let’s give a little flavor of FORTH.
FORTH 1s a stack-hased language. While most languages are
executed using some sort of stack, the stack is very visihle in
‘FORTH as a language feature. As an example, the BASIC statement:

100 LET A=EXC+D

looks like this in FORTH for the INTERACT:

EACA%XDA»+ Al
In explanation, naming a variahle places the address of its
contents onto the top of the stack. The * (value) operator
pops an address off the top of the stack. and pushes the contents
of the 16 hit word at that address hack onto the stack. Thus,
the FORTH statement, " D A " leaves the value of the variahle D
on top of the stack. The % (multiply) and + (add) operators pap
two words off the stack and push their product or sum. respec-
tively., onto the stack. The ! (store) operator pops an address
and then a value off the stack:, and stores the value at the word
pointed to hy the address. The ahove notation is called Reverse
Polish Notation., of Hewlett Packard calculator fame (it is called
Polish notation only hecause no one can spell or say Lucasiewici,
the name of the Polish mathematician who invented it). In FORTH
Interest Group standard FORTH, the store operator is @, hut the
INTERACT keyhoard does .not have this key.

You may have noticed that there are no sequence numhers on

the examples of FORTH statements. While editing a FORTH progran.
there are line numhers, hut they are merely placeholders. This
is hecause, unlike in BASIC. FORTH needs no lahels: There are
NO GOTO’s! This points out another hig difference from BASIC.
FORTH uses block-style control structures which eliminate the
need for lahels and GOTO’s. For example:

100 IF A > B THEN LET C=A : GOTO 300

200 LET C=B

300 ...
In the ahaver "300" is a lahel. An equivalent FORTH sequence is:

AABA>1IF A~ ELSE B ~ ENDIF C !

There is also a FOR/NEXT equivalent, as well as a few other
very useful iteration constructs.
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fORTH for Your Interact, cont.

One of the major advantages of FORTH over BASIC is the
somewhat hetter daveloped subroutine construct. In BASIC.
only "functions" can have parameters, and these functions are
limited to heing one-liners. BASIC "subhroutines" do not support
parameters. In FORTH, the equivalent of the subroutine or
function is the "word". For example, consider the FORTH word:

: MAXIMUM ( 2nd--value of A, 1st-- val B --> 1st-—-Max of A, B )

2DUP ( copy A and B )

» IF DROP ( if A»B pop B off the stack )
ELSE SWAP DROP ( otherwise pop A off the stack )
ENDIF

®
?

In the ahover comnients are delimited hy parentheses, ":" begins
a FORTH word definition, and ";" terminates it. The ahove
defines a word called MAXIMUM which pops two values off the
stack, and pushes the greater of them hack onto the stack.
If the MAX function wasn‘t already defined in BASIC, it
couldn’t he written. There are many other advantages to
having parameters. They allow you to modularize a program.
and help you with "structured programming" techniques.
While we’re on that subhject, as previously mentioned. FORTH
does not have a GOTQ equivalent. The IF/ELSE/ENDIF and
other hlock control constructs allow you to do without
GOTO’s very nicely. In fact, I have bheen exclusively
working with and implementing GOTO-less languages
professionally for the last four yearsr and have never
missed the GOTO once. To a great degree. the ability to
share code via FORTH words is a much less huggy way than
via GOTO‘s and GOSUB’s.

FORTH is very much an interactive language (if you’ll pardon
the pun). A "program" consists of one or more word definitions.
To run a program, you type a FORTH statement which invokes the
words you want to run. As an example (in the following:
the . (printnum) operator prints out and pops the top stack
element value; wunderlines text is output; (cr) represents a
carriage return):

2 + (cr) OK

(cr) 3 OK

23 ... (r) 3 210K

2 MAXIMUM . (cr) 3 OK

22 5 MAXIMUM MAXIMUM . (cr) 22 OK

NG

You can experimentally execute any word you like, giving it
any parameters you choose, merely hy naming its word. This
greatly aids in dehugging medium to large programs.
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fORTH for Your Interact, cont.

For mora information on the FORTH language. see the August
1980 BYTE, or get in touch with the FORTH Interest Group
(P.0. Box 1103, San Carlos. CA 24070). Mountain View Press
(P.0, Box 4636, Mountain View, CA 2U404C) also has some ygood
publications on FORTH.

As I mentioned, FORTH for the INTERACT includes a graphics
package. This package allows fast plots of individual pixels,
rectangles, and vectors (lines). It also has provisions {for
changing colors and charact=r sets, positioning the cursor,
and setting the graphics window. How fast? It was quick and
2asy (two 2vening’s work) to design, code, key-in. and dehuyg
a PONG-like game. I’ve also adapted a Breakout game from a
listing in BYTE, also in around one evening.

There is also an assembler included. This 1is NOT a
generalized symholic assemhler. It is primarily designed to
allow you to huild a word from assemhler code, rather than
from other FORTH words. This allows you to selectively
speed up critical portions of a program.

FORTH 1is NOT all roses, of course. It is somewhat more
difficult to read than BASIC (although easier than assembly
or machine language). The editor is a hit difficult to use:
and files are painful to update. FORTH is a compiled/
interpreted language, so after changing part of a program,
one must usually recompile all of it. For these reasons,

I am not particularly fond of the FORTH language (if it 1is,
indeed, a language). It is more powerful, hetter structured.
and faster than BASIC, though. It is. at the same time.
easier to read, and almost as fast as machine/assembler
language. ‘

FORTH for the INTERACT 1is availahbhle as advertised
elsewhere in this issue, along with documentation of the
differences from and additions to the F.I.G. standard. I
strongly suggest you learn a hit more ahout FORTH from
other sources (such as "Using Forth," availahle from F.I.G.)
hefore ordering your copy.

s e A T A s A T e T A A e e A ek ek kA A A Aok
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QUEST!.. an adventure style game that lets you use
the computer as your slave to find trinkets and
tressure. YOU could become filthy rich, rich, or
just filthy, it depends upon your ingenuity.

A real bargain (a stesl sctually) at $5.95

MITTY Meacmanrm 1799279 TDis Talrasa RA Tawrdiahiivmwe VT hLRNd O
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FPRODUCT REVIEW

EDITEX-ASSEMBLEX PRODUCT REVIEW
J.A. Miller P.0. Box 455
Melbourne, Fla. 32901

This is a review of MicroVideo’s Assembler and Editor for the Interact.
This review applies only to the versions now in my possession (Editex -
Version 2.3, and Assemble: version 4.5, purchased 1 Dec. 1981).

These products represent a positive step toward opening the Interact to the
serious programmer. Unfortunately, the indiceted versions of both
programs contain "bugs", which will be discussed in this review.

It should be noted that Assembly language programming is intended
for advanced programmers, or programmers who are highly motivated to learn
its rigors and discipline. Those who have "POKED" short "USR" routines
for use with Basic programs can appreciate the tedium involved in
remembering hexadecimal Instruction codes and calculating addresses.

An Assembler reduces the work involved by allowing use of mnemonic instruction
codes and symbolic names for addresses or data. An Editor is used to create
and manipul ate the user’s "source" program. The Assembler is then used to
translate the source program into a machine—executable "object" program.

Assemblers and Editors in general are not new to the computer world.
A number of available books provide detailed tutorials on 8080 Assembler uss.
To name a few: "B8080A-8085 Assembly Language Programming", by L. A. Leventh
*Z80—-8080 Assembly Language Programming", by Kathe Spracklen, and Intel’s 8030
Assembly Language programming book.

Editex is not limited to creation and modification of Assembly
Language source text. It is actually a general purpose text editor. It can
be used to build, edit and save (on cassette) any user—written text file.

I have even found an unadvertised capability within Editex to handle
both upper and lower case text. This letter, in fact, was composed '
and printed using Editex. Editex cannot, however, be used to edit
Basic source programs, which use token values rather than raw text.

Editex allows for both line and, to some extent, character criented
editing. Each text line is assigned a unique number for user reference.

The user may display or change specific lines, insert text between lines,
erase lines. Special keyboard control characters allow for nominal editing
within a line.

Both Editex and Assemblex operate below SFOOH (but not together!).
Each program overwrites the other when loaded. Both process text in
the text buffer at 6000H. After an editing session, Assemblex can be 1loaded
and the text already left at 400CH by the Editor can be assembled without
reloading it from tape. Unfortunately, the converse is not true. A fault
of Editex is that it looses its pointers to the text area when it
is reloaded. Thus, the user is advised to always save his text on tape.

Assemblex recognizes and processes all standard 8080 mnemonics.
Assemble:x also recognizes several "pseudo operators" which aliow
the programmer to establish base addresses (ORG), reserve storage
areas (DS), define data bytes (DB) .as caonstants, to assign values
to symbols (SET), as well as other 'useful functions. The ORG pseudo
operator is particularly useful in that the programmer need only define
the starting address of a segment of his program. From this base address,
the assembler will automatically calculate subsequent addresses.
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Edi tex—Assemblex product review, cont.

Assemblex performs two scans of the source text in the text buffer.
It is called a "two pass" assembler for this reason. The first pass
identifies symbolic labels and assigns addresses to the symbols.

A symbol table is built in RAM from S900H up. Any errors detected in

pass one are identified with numeric line number and error code displayed
on the screen. If pass 1 is successful, the user initiates pass 2 with a
keyboard command. Pass 2 will create the "object" file in whatever

free RAM there is available above the text buffer (i.e., the RAM left over
after all text has been locaded). Herein lies a basic limitation of Assemblex.
There is a definite limit to the size of program segments which can be
individually assembled. In general, the more text there is in

the source code, the smaller the remaining area will be for creation

of the object code. The instructions included with Assemblex suggest

a procedure for assembling a very large program in segments

and linking the individual object files together in RAM with the
MicroVideo Monitor (or other suitable monitor). In all fairness, we
should realize that this program size constraint is mare

a limitation of the small 16K Interact than a fault of Assemblex. - .

After pass 2 finishes, th= object program can be written to tape.

The data will be written with all necessary tape headers to ensure that the
object program will load into the intended RAM locations. The usual Interact
"L" command is used to locad and execute the object program.

A third (optional) pass is available to provide a display
and hardcopy of the assembled program. A list of symbol names
and their assigned He»x. values is also provided. Hardcopy is produced via
the MicroVideo RS-232 serial port.

A good feature of Assemblex is its ability to create multiple tape
records corresponding to multiple ORG Pseudo-0Ops in the source
program. For example, the user can ORG to 4C00 to assemble the two
instruction start code, then ORG to 6000 to assemble the main program, .
When the object tape is later loaded, only those instructions or data
specifically assembled at the various addresses will be written
into RAM. This is handy for producing tapes to patch or overlay
existing programs. The Assemblex tape list is built from SEOOH and up.

Its maximum allowable size is unkown at this writing.

MicroVideo provides adequate instructions (25 pages) on Editex and
Assemblex. Strangely enocugh, when the tapes were received in the mail,
there was no documentation at all. A phone call indicated that the instructions
were "not available" and would be mailed shortly. They finally arrived
twwo weeks later and we were able to begin using the package.

Now for the problems. Both Editex and Assemblex have what I believe
to be =seriocus bugs. First, consider Editex: One of its keyboard
compands (the "D" command) allows the user to display a specific
line of text by number. For example, a command like D13 will display line
i3 on the screen. The line will be displayed preceeded by its line number in
Lthree digits (013). There is no problem when line numbers are
less than 2 digits long. However, when attempting to display line 101, for
example, the Editor displays the correct line, but it will incorrectly
dicsplay the line number as 010, omitting the last digit. The user, if aware
of this, can work around it, even though it is a real inconvenience.

After disassembling Editex to printer, I was able to locate the faulty code
and produce the necessary patches to fix the error.
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Editex-Assemblex product review, cont.

Now the major Assemblex error: It fails to properly write program
segments longer than OFFH bytes to tape. The error is in its handling
of byte counts in its internal tape output list. A disassembly of the
Assembler, after much tracing through the multitude of JIJMPs and patches already
there, revealed an error in 16-bit addition done to increment the byte counter.

Another patch was then prepared to fix this flaw. Ironically, the
Editor and Assembler were used to create and assemble the overlay tapes
which contained their own patches! This at least demonstrates that both
are reasonably workable as delivered.

The above represent the major errors in the product. There are
other areas which could be "spiffed up" to improve operability. A foremost
improvement would be to allow the user to swao between Editex and Assemblex
without disturbing existing text. This would speed the Editing and Assembling
processes greatly. As another improvement, the screen scroll rate could be
increased. The capability to output to printer independently of the screen
would speed up the printing process.

I will attempt to develop patch tapes to implement these and other
improvements, and should be making these available for a nominal
fee in the future.

For those who want to make the major fixes themselves, the assembly
listing for the Editex and Assemblex patches is included below. The patches can
be keyed in by hand from a high memory monitor (such as HILO) on top of
the corresponding locations after loading the Editor aor Assembler
as the case may be.

In conclusion, Editex and Assemblex, in their current state, are a
mixed bag. The excitement of finally having a "real" Assembler for the
Interact has been squelched, in my mind at least, because of the existing flaws.
It is clear to me that this product-was not -adquately tested by MicroVideo
(at lease for programs longer than 99 source lines or FFh object bytes)
prior to marketing. These facts should be kept in mind by any potential
purchaser. It is hoped that MicroVideo will correct the problems
before selling any more of these programs. For the price paid, one would also
expect them to provide FREE updates to those who have bought the defective
versions. The company’s credibility would seem to depend on this.

EDITEX PATCHES

FOLLOWING PATCH FIXES ERRORS IN LINE
NUMBER MANAGEMENT WITH 0" CMD
ORE 5235H
CALL 4DAOH 5235 CD AQ 4D
MVl 8,00FFH 5238 04 FF
SCAN: INX D 523 13
INR 8 5238 04
LDAX D 523C 1A
CPI 20H 5230 FE 20
1 TRN S23F CA 47 52
CP1 2CH 5242 FE 2C
INZ SCAN . ‘ 5244 2 3 52
TRM:  MVI C,04H 5247 OE 04
bCX D 5249 18
LXT H,SID9H 5248 21 09 S
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Editex—-Assemblex product review, cont.

COPY: LDAXD ; 524D A
HOV M, A S 77
OCY H S24F 2B
DCX D 5250 1B
DCR C 5251 0D
J7 CONT 5252 CA F4 AC
DCR B 5255 05
JNZ COPY 5256 C2 4D 52
JMP CONT 5259 C3 F4 AC
ORE 4CFaH
CONT: LXI H,SID9H ACFA 21 D9 SI
DCR K ACF? 33
JHP 4E22H ACFR C3 22 4t
ORE 4F3FH
J2 4GOOH AF3F CA 00 4D
ORE S20AH
47 4DOCH 5204 CA 00 4D
ORG 5218H
J7 4D00H 5218 CA GO 4D
ORE S48OH
D& SIEAH 5080 EA 5!
ORG S1FSH
INP 4FO4H SIFB €3 ¢4 4F
ORG 4CCAH
JNP S192H 4CCA C3 92 31
END

ASSEMBLEX PATCHES

-

: FOLLOWINE PATCH FIXES EREOR IN TAPE LIST
: EYTE COUNTS GREATER THAN FFH

GR6 ACH7H

LHLD Sa2¢H ACS7 28 24 S8

MOV AN ;186 BIT ADD FOR BYTE COUNTS ACsA 7€

ADI GIH  ;IN TAPE LIST 4C4B Cs 01

MOV ®A ’ s 77

INX H AC4E 23

VI £, OGH AC5F 3E 00

JnP SAIFH AC71 C3 3F 54

OFE 541CH

JMP S223H S4C 32T S

AC N SA3F GE

0y M.A S440 77

POF FSW 5441 Fl

FOP H S442 )

JMP 5221H S443 €323 52
;

ORG SCI4H ) .

JNP 4CT7EH ’ s34 €3 78 4C

END
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MICROVIDEO REFPLIES

MICRO /57 VIDEQ

P.O. Box 7357
204 E. Washington St.
Ann Arbor, Ml 48107

(313) 996-0626
February 16, 1982

Mr. James A. Miller
Editex-Assemblex Product Review
P.0. Box 7357

Melbourne, Fla. 32901

Dear Jim:

Thank you for sending your review on Editex-Assemblex. Your lengthy over-
view covers alot of features of the package rather well and indicated
good familiarity with this new offering.

We believe that the Interact owner who developed and then sold these pro-
grams to Micro Video did a very commendable job. Many owners took the pos-
ition that an Assembler '"couldn't be done'" or simply shyed away from the
enormity of the task. He wrote the assembler from scratch on his Interact
“at home without the benefit of expensive development machines, fancy hardware,
or even a printer! That's creativity at its finest.

Unfortunately there are some bugs in this new software that we're now cor-
recting and will replace defective tapes as we have always done in the past.

Contrary to the lukewarm summary of your review, we find most knowledgeable
owners to be deliglted with the offering and its excellent documentation.

Our hope is that offerings like Assemblex-Editex will encourage other owners
to develop new games and applications that will appear in future Micro Video
catalogues. With Assemblex-Editex the developer now has a middle ground
between the tedium of machine language/absolute addressing and the relatively
slow execution times of programs written in Microsoft BASIC.

We think that Assemblex-Editex represents. a significant new development in
the life of the Interact computer which was given up for dead over two years
ago. New software, documentation, RS232 and 32K RAM expansions continue to
put new life into the machine. We appreciate that you cared enough to take
the time to do such a thorough review. We always like hearing from Interact
owners as it's your enthusiasm for the machine that has helped all owners to
enjoy their Interacts more than they had probably initially anticipated.

Sincerely,.
2

David L. Ross
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FORTH FOR THE INTERACT !

This is an adaptation of F.I.G. standard FORTH for 14K and 32K
INTERACT computers. Comes with a graphics packager an assembler
and an editor. FORTH is faster and more powerful than BASIC.

Included is documentation of the différences from, and additions
to the F.I.G. standard. A FORTH manual is NOT included (these
can he obhtained from FORTH Interest Group or Mountain View Press).

For your copy of FORTH for the INTERACT, send $12 to:
R. Schnapp, 8062 Gold Coast Drive, San Diego. CA 92126

Also available is a super-fast LIFE program. This program uses
the left joystick to draw the initial pattern. Price: $%6.

5?:t**:tt:l#=¢#:lt18t:'#-’t#«'i:t*#*:&#*:&:&t:&#:t#:t#*#*#*#:&#*#*#*i#t#*t-‘##*:&#*#3‘:&#**##-‘#*#****#‘

SKETCH PQD ~ BASIC program with extensive machine langquage subroutines for
c?eatxng, nodifying, and saving screen displays. Drau; open and filled
C}rc}es, rectangles, lines, and letters with super-fast joystick posi-
tioning. Saves screen on tape with or without stop code }to create pro-
gram banners). Hours of fun for all A9€Scececssecsccrssancocnces$8.00

8080 DISASSEHELER in RASIC and QUEST in EDU-RASIC stilleeeeeeieas.85.00 eache

David J. Schwab 10 Jay Lee Court Ann Arbor, MI 48104 *

#t##tt##4*##*#*########:33tt*##t##t#tt##tt#tt##tt##t##tt##*t#***###*t#t#tti#t#t:

% % % % %

Ao R R R T A TS

George A. Leggett'!s MACHINE LANGUAGE SUBROUTINE

Tape and Docunentation for Twenty-One Routines in all: ten of
which apreared in the book 808C FOR EVERYONE, and eleven of which have
never before been released by me.
The routines sit between 5C00 and 5F48 and include the followings
Multiple Box Data, Multiple Character Data, Diagonal Southeast and
Southwest Plotting, Screen Scrolling (Up, down, Left or Right),
Typirg Keyboard (allows you to type and display print and then store
in desired merory), Multiple File Write Tepe (allows you to make
professional quality tapes with headers, color changes while loading and
clearing screen), Sound Generator, (works like S8ASIC), Sound Off,
Time Based Random Generator, Time Based fendom Generator with Parameters,
Left and Right Isolezte for Accumulator A, Keyboard Entry with Tone,
Partial Memory Clearing (also used as Pertial Screen Clearing),
Register B to Two ASCII Digits, Upper Case Key Entry, and Write To Thape.

Send $10.CO for MACHINE LANGUAGE SUBROUTINES
Or, send $22.CO for MACEINE LANGUAGE PROGRAIZING PACKET which includess
The book, 8080 FOR EVERYO!E, the X-Y PLOT:ING MOiITOR, end the
MACHINZE LANGUAGE SUBROUTINES.
$080 FOR EVERYONE $152°, X-Y PLOTTING iOIITOR $5.C0
George A. Leggett ) ’
52895 Burker Hill 31lvd.
New Ealtimore, Mich. 48047
edichc Koo h A R A A Ao f Alchlaop - f A _A_ & 4 & _A_ & _po A__Q 4 4 4 A A A A & A& SBVR 4



C

INTERACTION Nowmsml ot faer pag= =2

HOKKK KR KKK KKK K KOO K KKK RO K K OK R XR KRR OROK R KRR KR KK KRR XXX KR KRR RN R X

Announcing a major utility for the Interact,
TAaA~E MOSTER

This is the first effective program that has been specifically designed
to make backup copies of program tapes, including those that incorporate
anticopy measures. It must be emphasised that release of this program shoul
not be construed as an encouragement of copyright violations. However, the
purchaser of software does have specific rights that relate to archival
copies. The purchaser of TAPE MASTER assumes sole responsibility for
ensuring that his or her use of the progrem is In compliance with all
applicable laws.

Functionally, the program has three parts:

1. TAPE-TO-TAPE CCPY ROUTINES.
There are two of these, one for the older 8K tapes and the other for the new

16K tapes. The procedures are simple and are directed by prompts on the
screen. Despite this simplicity, the 16K routine will handle all of the
anticopy methods that are known to have been used so far, as well as several
that might be used in the future.

2. TAPE I/0 ROUTINES.

These permit the partial loading of program tapes for study and/or

modi fication. The routines include Load Headers, Load Part (of a specified
data block — more powerful than the LP command in the original HILO monitor)
Load Bottom (for the lower half of a 16K program), Load Top (for the upper
half of a 16K program), and Write from a tape output list. These routines
have been made flexible enough that they may be used for investigation and

probably for breaking of future anticopy methods.

3. MACHINE-LANEBUAEE MONITCR UTILITIES.

For the user who wishes to examine and/or change program content (e.g. tn
remove program bombs, such as tests for the second ROM). The routines inclus
Display memory (as bytes or as ASCII text), Substitute in memory, Fill memor:
Move, Disassemble, Assemble (a miriassembler like that in HILO), Find memory
references (three routines for, respectively, addresses in three-byte
instructions, addresses in pairs of two-byte instructions, and addresses
stored as data), Hexadecimal arithmetic, Hexadecimal /decimal interconversions
and a jump to a user—installed routine.

TAPE MASTER is accompanied by comprehensive documentation, including the
first available description of Interact tape anticopy methods. The price is
$22.50 postpaid (MI residents add $0.90 tax). For the ssrious machine-languac
programmer who wishes to study the code (there is more than 3K of it), copiec
of th® annotated source listing are available tp Brogram purchasers for $25.(C
postpaid (MI residents add $1.00 tax).

HARRY HOLLCYAY, PO BOX 2263, ARN ARBCR, MI 43106
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SLAGH SYSTEM SERVICES

SPRING 1381 PRODUCT L IST

SERIAL INTERFACE FOR THE INTERACT MODEL ONE. PROVIDES EOTH

RS232 I/0 AND 2@MA CURRENT LOOP OUTPUT. ALSO PROVIDES PARALLEL
LATCHED DATA AT BOARD EDGE CONNECTOR. PROTOTYPE AREA 0ON EOARD.
COMES COMPLETELY ASSEMEBLED AND TESTED, READY TO INSTALL. COMES WITH

DBZSP CABLE ATTACHED. FULL DOCUMENTATION. A/T $70.
SAME AS AEBOVE. INCLUDES FULL STEP-BY-STEP INSTRUCTIONS FOR ASSEMELY
AND INSTALLATION. (LESS CRELE) KIT $55.
D TYPE CONNECTOR WITH ATTACHED 3 WIRE CARELE. CRELE %

OVERLAY PROGRAM FOR LEVEL & BASIC WHICH ALLOWS DIRECTED OUTPRUT

TO veem PORT, TV SCREEN, OR EOTH. PERMITS INPUT OF ASCII ENCUDFD
INFORMATION THRDUGH PORT, FROM EXTERNAL MONITOR KEYEOARD.

WRITTEN BY H. HOLLOWAY. CAGSETTE %14,

SIMPLE TERMINAL EMULATOR PROGRAM. 3@@ EAUD. CASSETTE ¢ 3.

INTERACT COMMUNICATION SYSTEM, WRITTEN BY G. MEYER. FEATURES MENU
SELECTAEBLE BAUD RATES, WORD SPECIFICATIONS, AND SETTING OF SPECIAL
FUNCTION KEYS, AND MORE. RECEIVE AND TRANSMIT INTEL HEX FILES, RS
WELL AS BASIC PROGRAMS. FULL SCREEN MEMORY EDITOR, ALLOWS YOU 70
INSPECT_AND. EDIT_HEX. DATA .IN RAM _(INSPECTS. ANY--ADDRESS) .-

FULL DOCUMENTATION INCLUDED. CASSETTE $14,

SERVICE MANUAL UPDATES

NEW DOCUMENTATION PACKAGE BEING COMPILED BY SLAGH SYSTEM

SERVICES. INCLUDES COMPLETE REDRAW AND RELABLE OF SCHEMRTICS,
FUNCTIONAL BLOCK DESCRIPTIONS OF INTERACT ELECTRONICS, MNEMONICS
LIST AND WIRE JUMP LIST. DRAWINGS OR PHOTOS OF TEST PRPOINT WAVE
FORMS, PARTS LOCATOR CHART, AND SCHEMATIC CORRECTIONS. AR VALUAEBLE
TOOL FOR REPAIRING AND UNDERSTANDING YOUR INTERACT, NOW THAT THEY'RE
NO LONGER BEING MANUFACTURED AT ALL. INCLUDES REFERENCES TO INTERACT
SERVICE MANUAL, WITH ALTERNATE SUGGESTIONS TO "REPLACE MAIN
ELECTRONICS EROARD." (NOT VERY PRACTICAL WHEN YOU DON'T HAVE ONE)
AVAILAELE BY MAY 1, 1382. UPDATES «:c@.

NEW ADDRESS FOR SLAGH SYSTEM SERVICES

SLAGH SYSTEM SERVICES
BROX 53
DEARBORN, MI. 48121

NEW TELEPHONE NUMEER: (313) 581-8533

FEEL FREE TO CALL FOR ASSISTANCE OR QUESTIONS.
G00D LUCK CATCHING ME, I KEEP A VERY BUSY SCHEDULE
NO ! NO ! CALLS AFTER 1 AM, EASTERN TIME.

QUESTIONS ARQUT THE U8a

THERE ARE MANY REPETITIVE QUESTIONS THAT ARISE

ARQUT BASIC FEATURES OF THE Ua@M PORT. I HAVE WRITTEN A
SHORT ANSWER TO SOME OF THESE QUESTIONS AND WOULD BE GLAD
70 SEND A COPY TO ANYONE, FREE OF CHARGE. IT INCLUDES

INFORMATION ON USE OF THE PARALLEL CAPARILITY OF THE U8a,
AND SOME GCF THE REASONS WHY., WE HAVEN'T OFFERED FURTHER
EXPANSION FOR THE INTERACT. SEND AN S.A.S.E. TOj

SLAGH SYSTEM SERVICES

BoOx S3

DEARECRN, MI. 48121
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Leggett’s MACMINE SHOFRP TALK

by George Leggett 20562 Woodward Mt. Clemens, MI 48043

Throughout the year, I hope to shed a little light on the
"unknown world of computers", If you have been using BASIC, and
feel that it would tce hard to learn Machine lLanguage, you are not .
giving yourself credit. Not so long ago, BASIC was new to you.
And, when you think of it, what is BASIC made up of anyway?

Nothing more than Machine Language, the most powerful tool a computer
can have, I feel that our Interact is one of the best 208C

systems on the narket and with a Monitor we have the power of a

very intelligent computer system.

When ycu are using Machine Lan;;uage, you are communicating
with the computer at its own level (a very low level). Much time
and menory is saved since your instructions do not have to be
interpreted and converted tack ané forth tetween two languares,

At the sume time, thers are nany sinmilarities tetween the two
languages. In £iSIC, we have countless variables to store and
work with information. In llackine Languige, we have Registers,
which do not take our useful memory and there are only 2z few to
rementer, A, G, Dz, HL. Many functions are similar, tut with
different terms. Instead of line nunicers, we have Addresses of
nenory locntiohs given in Hexadecimal numbers in all, of the Mcnitors
comionly used with the Interact., For GOTC we have JUMP. For GOSUB
we huve Call and AmTUN, tut we can be auch more specific about
the conditions. Our job is mace easier by calling up existing
routines in Rom 1, (the Aead Onl; Menory wrich coerates in every
Interact). Je cun use these routines for colors, sounds, plotting
- and printing messages on the screen.

Here 1s a small vrogram given in HaSIC andelizciine Languzge to
draw a line on the screen. You be the jucge of which languaze you
would like to use.

1 CL8: FCR X + 1 TO 112& PLOT X, 35, 3: g
2C FOKE 19215, 25: PUKE 19473, O: FCHE 19474, S4: USR(C)

2
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MACHINE SHOP TALK, cont.

Address HEX Mnemonic Description ' A ‘
5300 CD CALL Call routine in ROM to clear screen. -

5B01 73 # Inter least signifiicant address first,
.. S5B2 05 thus address 0573 enters as 73 then 05
5803 01 LXIB Load data from the next 2 bytes into BC
C5B04 0 02 " Color to plot »
Uit 2 SED5 . 70 - # © + " Length of loop (70 Hex = 112 Decimal)
5806 11 LXID Load DE with the next two Bytes of data
T 5E07 30 * Y Axis of Plot
5808 oc = X Axis of plot
5E09 CD CALL Call Plot Routine in ROM at 0600
5E0A GO *
5B 06 * .
5E0C 1 IXRD Increase Register D by 1
5BO0D 05 DCR B Decrease Register B b; 1
5EOE C2 JH Junp if not C
S5ECF 09 * ¢ Jump back to 5E09 to continue loop
5E10 5E #
5E11 C9 nruT Return

First we have cleared the screen. Then, we load Reglster C with
a color and Register®® with how long our "FOR loop" is. D and E
‘are the starting address of where we will print on the screen.
The CALL to 06CO is the routine in the ROM to make a pixel at that
given address. We increase Register D, thereby moving our pixel
one address up on the X line, we then decresse Register B, which is
B which is our "loop" We JUMP if B does not equal O tack to the plot
routine until is has plotted 112 times, When B % 0, we RETURI,
Where? Back to .BASIC. This is the erd of the sutroutine,

the routihe took 18 Eytes in Machine Language and about 30 in
BASIC. Opening up the variable X alone uses 6 Bytes, while the "X"
is stored in a Register, not RaM, in our Machine routine.

I hope this has helyped to show you the speed, power and ease
of learning Machine Languige. Please write me with your guestiohs
and I will do my best to answer then.

S8080 FOR EVERYONE OWNERS!

CORRECTICN: On Page Number 57 of the book,ECBC FOR zVioiiClic
By George A. Leggett, at Address 5F3C the Data Byte is ES (E Eight)
and OT EB as shown. 4&lso, in that Write To Tave Routire, you need
not call 5E6ia, since it is merel; a feature in the RC!! MHonitor which
I use to be sure that the second paremeter is not lower than the first.
Insteed, Call 5286 for the routine. If jycu do choose the cull at
5%64, 5E76 (LSB)} and SE77 (SE) to the address of the jump where yeou
want the routine to go upon acknowledgirn, such a naraneter error.
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THE INNARDS OF BASIC
PART 2. COMMANDS, FUMCTIONS, AND OVERLAYS 101.

Harry Holloway, PO Box 2263, Ann Arbor,'ﬂl_48106.

In part 1 we lonoked at BRASIC’s use of low RAM. Now we
continue with the PRASIC interpreter in high RAM (5000-7FFF}.
Instead of giving a list of routines in order of memory locations
I will +try to group features that have a common function or a
common application in modifications of BASIC. This time the
emphasis will be on the information that is needed for the user
to write overlay programs that will modify BASIC commands or
functions. The descriptions will apply to Level II and mostly
also to MV’s Graphics version. A few users may find that they
have an older version of Level II that has different code for the
OUTPUT command and addresses above about 7820 that differ
slightly from those given here. As before, all numerical values
will be hexadecimal unless they have the suffix-d,. ‘ =3 ’

g

Part 1 showed several places that user code might be . ...
inserted in low RAM. There are also some substantial holes in the ..~
. interpreter code ' that may be occupied:rent ‘ free.” The. biggest
holes correspond to code or ‘data that® are used by BASIC only for
initialisation. After the first entry to the interpreter the
program changes a flag byte at 6239 (25145d) from 00 to 01 so
that subsequent entry (via RESET and R) will not cause
reinitialisation. The holes are:

(i) 6234-6238 Initialisation code.
(ii) 623A4-6297 Initialisation code.
(iii) 2A1-6304 Startup messages., "RYTES FREE" etc. Graphics

BASIC has the message area starting at 62AE
because there 1is a test for the video banner
with a bomb on failure inserted at 6298-62A44.
{This 1is 1in addition to the test in the start
code 4C03 JMP 4€00 instead of JMP 600Q.)

{(iv) 64D9-6552 Image of a storage area with embedded data that
; is moved down to 4CQD. (See part 1.)

{v) 7FFB-7FFF Unused.

One more hole may be created at no cost by disabling the -
tests for PEEK and POKE and making a minor rearrangement of the
code. The patch is:

76FE LDAXD

76FF JMP 727C sexit from PEEK without doing address
' check.

7702 CALL &E9A ;ithis moves up the POKE code to make

P the hole continuous.
7705 CALL 6ABR2
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THE INNARDS OF BASIC, cont.

+ 7708 PUSHD . .. © aPr g g WEg o C
7709 CALL 6835 )
770C INRL
770D CALL 73BF
. 7710 POPD
- 7711:. STAXD
7712. RET : IR
We can also save 3 bytes by. e11m1nat1ng the code for -CLS,.  which
is just a jump.to the ROM routine.at 0573. Now we need to change
the dispatch addresses for POKE and CLS by. chang1ng the following
memory locations:

i 6484 02"
- 6494 73
6495 05

l These-changes creaté é hole from 7713 to 7740.--It isn’t big, but
with overlays every extra byte of space is precious.

BASIC replaces the commands, functions and operators in the
.user’s program with tokens, which are bytes-with bit 7 set (i.e.
280=128d) to provide a distinction from ASCII values. The tokens
fall into three groups-

5 €1) ~;Tokens.80—A1. Command words END through NEW. . .
(ii) Tokens A2-BR2. Miscellaneous operators TAB( through <.

(iii) Tokens B3-CF. Functions SGN through POINT. Tokens from CB
’ on require. two arguments and all of : these
except CF require that the first argument be
a string. The functions all take arguments in
parentheses, but note that TAR and SPC only
look 1like functions. For these the left.
.paren. is actually part of the reserved word.

The reserved -word 1list consists of a sequence -of ASCII
values with the beginning of each word marked by setting bit 7 of
the ASCII for the first letter, e.g. ABRS is represented by the
bytes C1,42,53. The end of the table is marked with the byte 80.
New words may be substituted for the existing ones provided that
the new table 1is no longer than the old one and that the end
marker is placed appropriately. Care is needed if the table
contains a word that 'is the beginning of another reserved word,
e.g. TO and TONE. In such cases the longer word must precede the
shorter one or RASIC’s logic will never find it.

“The reserved word list is accompanied by tables of dispatch
addresses, for command routines, for functions, and for
-arithmetic and logical operators. (The addresses are stored, as
usually, low byte first.) g :
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6T05-633E Dispatch table for functions. _

ITF-6459° Reserved word list. e Py IR S
645A-649D Dispatch table for commands. =
649E-64B2 Dispatch table {for arithmetic and logical

operators. Each address 1is preceded by.a byte
that is used to determine precedence.

LN

The words, their tokens and the table, wofd, and :dispatch
addresszes are: ' ‘ .t

ADDRESSES e
_WORD TOREN TABLE DISPATCH WORD
END 80 6459 : L9EE - - B3IIF
FOR 81 645C . 6BFS 6342
NEXT 2 645E : LE4F 6345
DATA 3 6450 - bER97 6349
INFUT 84 VNV X 6DS6 ¢ + 634D
DIM 85 6464 ‘ - 70A3 - ¢ 6352
READ 86 6466 ‘. 6D8S 6355
LET 852 iy .
GCTO
. RUN 7ot
s o YoIF i -
o RS T RESTORE ©
GASUR
RETURN
REM
STOF
GN PG LATA acog
FLOT 91 &47C 7731
SOUND o2 &647E 779C
TONE s 5420 77R1
DEF 94 4272 7281
POEE 5 4484 TS .
PRINT P& L4846 &CTah
CONT 97 5488 SALD
LIST o8 £424 LHE9R
COLOR e £48C 775 ;
CLEAR 4 &4BE LAF 1
CLOAD oK H497 7AH2E
C3AVE SC 63492 7500
CLS S L4945 777E \
REWIND 3E &E49 4 TR17 -
WINDOW - oF 5498 TR0
QUTRUT AG 5398 7220
- NEW a1 5450 55D43 "
TAR({ Az :
TG AT
S FH &4
SRC AS
THEN A
NOT A7
3TEF A8 .
+ A9 649F 7C87
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, : ADDRESSES

) _WORD ___TOKEN TABLE DISPATCH WORD _

pi AA 64A2 . 78BEB , 63ES

x AR . . 64AS 79F9 63E6

/ AC = .. 64A8 , 7ASA 63IE7

-~ AD . . . 64AR 7DA8 63ES8

AND AE b4AE . 6FFC 63EA

: OR AF - 64R1 _ 6FFR 6TEC

> RO 63EE

= B1 . 63EF

< R2 63FQ

SGN BI - .. &30S ~ 7BR1S ' 63F1

“INT R4 s 6307 . 7RD9 63IF4

ARS BS 6309 7R2R 63F7

USR R6 6Z0R 4C10 63FA

FRE R7 63GD 724R 63FD

FIRE R8 6TOF 77E7 6400

Joy E? . 6311 - 77F1 6404

POS RA 6313 7279 6407

SEOR BR 6315 7D9F 640A

RND RC 6317 7ETE . 640D

LOG BRD : 6319 79RA . 6410

EXP RE .. b31R - 7DED 6413

cos BF - 431D RS 7EFS : 6416

SIN CG 631F 7EFQ 6419

TAN C1 _ 6321 7FSA 641C

ATN c2 - 323 7F6F . 641F

PEEK CI: ~ it &325 76FR 6422

LEN C4 - -  H3I2F 74FD 6426

.. STR$ | BS A 6329 o 7315 6429

. VAL - Ce "7 63IZR : 7597 642D

: ASC C7 777 632 750C 64=0

CHR$ ce 632F 751D 6433

POT ce 633 77DF 6437

INSTR$ CA 333 7879 643A

DUMMY CR . .. 33 0000 6440

LEFTS - cC 6337 752D 5445

RIGHTS CD I3 755D 644A

MID$ CE 33 7547 6450

FOINT CF . I3 77CR 6454

User-installed BASIC commands.

Now with some of the tedious details out of the way we can
get on with the problem of modifying BRASIC. One reserved word
that we can easily do without is LET because if we write

X =2 instead of LET X = 2
the BASIC interpreter will correctly deduce that we are making an
assignment and 3jump to the correct code. Thus, we can replace LET
with the name of another command ( for example, in FASTLINE it is
renlaced by BEOX) provided that we don’t use more than three
ietters. Remember that bit 7 must be set for the ASCII of the
first letter and that if we use less than three letters the extra
space in the table must be closed up.
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The code for our new command may be put into any of the
available holes anc the dispatch address will be changed to point
to the new code. There are only two rules that must be followed
with the mew code. First, when we have done our thing we need a
RET instruction to return to the EASIC interpreter. Second, BASIC
" uses the contents of the HL register pair to keep track’ of its
place 1in the user’s program, so we must preserve HL. In most
cases the new code will include PUSH H and end with FOP H, RET.

A secornd target on our hit list is DUMMY. This seems to have
been inziuded by Microsoft to permit insertion of a new function,
but im its present form it’s about as useful as udders on a bull
because it (s only accepted with two arguments, the first'  of
which must be a string. The obvious way out is to convert DUMMY
to a cammand (This was done to get the LINE command in FASTLINE )

- The patch that is needed is:

7704 JMP PATCH ;FATCH is the location of the wuser’™s
code. ' This replaces a jump to  the

syntax error routine that occurs if a

4unction“is found where a command is

ehpected The toPen less 80 is in A.

- i e Ve . ; ~ i -y__,,b:» wref tr""" ,av__-}, ) IS ‘.""'-‘:
- PATCH CPI..H4R ' i ,I= 1t really: DUMMY"’ ey
. W INZ 116501 403 No.S Bounce .bach to syntaxferron,¢§

ERRT SRR

XCHG

LXIBR UADDR iWhere UADDR is the wuser’s routine
address.

JMP 6FED iPatch Dback i1into BASIC’s command

handler.

With this patuh the dispatch address for DUMMY is bypassed and
need not be changed. — :

-__QLLQ 2O0Mmand arguments.

Most wuer—instalied commeands will be followed by one or more
nunerical arguments. #After the Jump tc the command code, HL wiill
e pwuinting past the command tok=2n tc Lhe next character in--the
wzEr T2 progrem area, which will w=sualiy be the beginning of the
arguaznt  =htring, The ZASIC interzr=2ter has zeveral subroutines
t

‘ be usrd to recd 0 the arguments. In each case HL will
Cfre updataed ta puint past th2 argunent.

EETREYT 7SEF  Reedz a literal number or a variablie name cor

tes an eupresz=iaon for an unsicned 3-
hit integer. Returns with the value in A and

but =skips over a comma to get

Z
b
=1
-
-
=
1
]
~0
9|
= [
E h
it
1)
m
-
it
<

e BTN - S e

FRINUM . 5EPA  Evalusates an  aryument and puts the resuit in
. (See part 1.)

. -
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THE INNARDS OF BASIC, cont. .. -  ° PLIPEL R T T .
.. _-DEINT .. ®ABR2 Converts the contents of the FAC to a 1é6-bit
rray . gt - : + signed integer and puts the result into DE.

CDNfNT . 7SC2 ‘Converts the contents of the FAC ‘to an 8-bit
: unsigned integer in both A and E.

Modifying a function. - - s . o
5 o & ol ) L % i !

Treatment of functions follows similar lines. As an example
", we will consider USR, " which has been partially described in

previous: issues of Interaction. An assignment of USR, such as

R = USR(Q) ’
will give an unconditional jump to the address that is poked into
the low—-RAM locations  4C11-2 (19473-4d) or into the dispatch
table at 63I0R-C (25ZEZ5-6d). In previously published examples the
parenthetic argument was ignored, but it is quite easily used.
When.- the RASIC-interpreter gets to the code for a function of a
single argument the expression for the argument has already been
evaluated and the result has been put into the FAC, from where we
may use 1t as desired. As an example we may index into a series
of different user routines by starting our user code with

CALL 6AR2 - 36Get the argument into DE.
PUSHH " . ;Save BASIC s program pointer. .
LXIH JTABLE ;Point to the user’s table of addresses.
DACGD sAdd in the offset.
DADD ' s Nocw HL points to the required address,
- MOVEM .. . 3which goes via DE
©INXH ' = -
MOVDM :
= X%CHBG . .-, - T 3to HU -
FCHL ;to PC and away we go. '

Note that we will need to recover the program counter with POPH
before returning from the subroutinec.

If USR or any other nonstring function is to be used as
"such, BASIC’s convention is that the value of the function will
be 1left 1in the FAC before the return is made from the function
code. With integer arguments one may use

GIVDBRL ° 7267, Subtracts the contents of DE from those of RHL
: and puts the result as a signed number into
the FAC.
SNGFLT 727C Converts the contents of A to an unsigned

number and puts the result into the FAC.

That’s it for now. Next time some floating point routines.

Two addresses have changed recently of interest to all:
George leggett 20562 Woodward Mt Clemens, MI Lgous3

Slagh System Services Box 53 Dearborn, MI 48121
Phone 313-581=8593
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FROGRAM CORRECTIONS

In Vol.II No. 6 {December, 1981), there was an incorrect
line listing in the VEGA$ program. The Slagh BASIC overlay
replaces the DUMMY command with a PORT command allowing control
of the RS-232 port. Thus when you use the overlay on any pro-:
gram having a DUMMY command it will replace it with PORT and
will not execute either command because of the resulting syntax

errors. '
Thus line 1380 should read -

1380 PRINT DUMMY ("RESET",#)

FIRE 3 (ALSO IN VOL. II, NO. 6) CORRECTION

In the FIRE 3 instructions (last paragraph), I suggested not..-.. .- -
. using the method of POKEing 19709 and 19710 to save the machine . - . . -
-~ language subroutine with the program. Many subscribers, including .. . -
~». Kevin TenBrook, have told me this method works. Kevin in fact sasys : ..,
i~ that is how he accomplished the tape copy he sent Ye. I had dif=- ez
ficulty accomplishing a CSAVE and thus recommended not using that. '
method, apparently I was making some error in doing it. For those
not on Micro Video's mailing list I quote from their recommenda-
tions "When you're certain your program is finished, load in your
subroutine at the specified address and POKE the ending address of
your subroutine into 19709-19710 (again LSB and MSB). Now when you
CSAVE the program, the whole works will be saved in one step."

v

FOREST FIRE

By Gregz Pittengcr 3430 Dresden Columbus, OH 43224 ' - f"‘;:fi ,,f:;'i

Three fires have started in the Interact forest. Your goal
is to save as many of the 81 sectors as possible. You can fight
the fire in two ways. You can drop chemicals to help extinguish
the fires. As in real life the chemical is not always effective
but if they are they reduce the burning time by one third. Un-
checked fires burn out after nine turns.
In the second method by typing B when prompted (B)ACKFIRE? '
- you can start a backfire if the sector is wooded. The backfire
will not spread and will burn out in the next turn, forming a
~ barrier against the spreading fire. - o
' When all the fires are out, your rating will be the number R el
of sectors remaining. Saving even half the trees can be difficult. = :
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~DREST FIRE, cont.

B R TR R TR O S S IS Tl R

1 PRINT CHR$(8)

2 CLS:PRINT"  FOREST FIRE ——-—==—=—=—- "1PRINT: PRINT“FRDM STIMULA

TING" AL . : i

3 FRINT“SIMULATIDNS’ ‘ONDED. EY c w. ENGEL"-PRINT PRINT"" ADAPTED FDR Poesd
4 PRINT" INTERACT BY ‘ GREBG W’PITTENGER"-PRINT.PRINT"SEE AFGREMENTI £ 5 0 GE
OND" : 3 y G hpsgee,

S FRINT"BOOK FOR: GAME .. - INSTRUCTIDNS."-PRINT PRINT? PRINT PRINT PRINT L
FRINT: PRINT: FRINT: PRINT: PRINT: PRINT , O
& CO=0:C1=1:C2=2:C3=3 WAV RNt ORE0 s e

7 WINDOW11 ‘%, ol aum

8 COLOR 7,0,2,1 o .

10 DIM L(9,9)

20 FOR R=1 TO 9:FOR C=1 TO.9 . R e

20 L(R,C)=10 : ‘ o -

40 NEXT C,R i

S0 FOR I=1 TO 3 omwe- ¥ Bmen s SR R U TR

60 R=INT(9XRND (1) %1)" " 07 0 20 oo mi et L

70 C= INT(9#RND(1)+1)' R B R . e R I e

80 L(R,C)=9 TN T ) DU Y T R ' ot

70 NEXTI CLS ",w i - "»‘ ' '.‘r‘.-\. ' \.‘.‘v‘«',:-' k: :,-'l'-"hlx'_"" i .L".'.' ERORCIE T S e T . i

95 REM PRINT .GRID -~ * : '”"f.df,:f'f,fT"fﬁr'f T A S G

100 OUTPUT" 123456789, 19, 72,c1 BE & o s, SO Feyg R T

110 FOR R=1 TO 9 . e e % i B " e o ¥ A Hen:

120 OUTFUT R,6,72~R%&6,C1 .. 0. .. 0 L T S

170 FOR C=1.TO. G ‘["é;} mﬁo; bwes gaeothiie Bt dl lefie ®moa 5% @S oueeg s

175 Y1=72-RX&: X1=13+Cks" 5y LR '“,IE'~f R BT P D R R

140 IF L(R,C)Y=10 THEN OUTPUT"Y“.Xl Y1 c2 :OUTPUT" ", X1,Y1,C2:60TQ. 170 ;- =, -

150 OUTFUT CHR$(1),X1,Y1;C0O '

160 IF L(R,C) >0 AND L(R.C) 10 THEN OUTFUT"="“,X1,Y1,C3

170 NEXTC

180 NEXTR b o0 S i B L

195 REM INFUT ROUTINE

200 PRINT:PRINT"ROW?"; :R$=INSTR$ (1) : PRINTR$

210 R=VAL (R$) : IFR<10RR>9THEN200 :

220 PRINT"COLUMN?"3:C$= INSTR$(1)-FRINTC$

220 C=VAL (C%) : IFC< 10RC>9THENZ20 - g g oot T g gnd

240 FRINT" (B)ACKEFIRE?" ;:.B$= INSTR$(1).IFE$—"B"THEN~6U = S R L L )

250 FPRINT:FRINT"DROFFING CHEMICAL"j3 = pe e & HR S L L S5 L
260 FORI=-1TO1:FORJ==1TO1 . . e, A EL L Feel Cl e emdd
270 A=R+I1:B=C+J _ .- w ey % e op P Ae . opebey en. ® -op @It w) sud
280 IFA<10RA: 9DRB\10RB/9THEN 40 o e e g v Eoa e e s
290 IFL (A, B) <10RL (A, B) =10THENTA0- = --=. P S T Hew  Beped m, Y opT

100 IFRND (1) 3. STHEN34Q , s S u b b gt tE g W bty b
310 LUASBISLIAZE) =3 . .pow % jorurs Ay g b L o b iwopetd Sng et

340 NEXTJ NEXTI i ’ e, * Frm bk E T " - e %
150 GOTO400 = C T gL wiag e e N I ey
360 PRINT: PRINT"BACKFIRE STARTED"‘W ¥ ERA s FReatg o GRUUDRE (T At T
370 IF L(R,C)=10 THEN L(R,C)=

398 REM SFREAD FIRE

100 FOR R=1 TO 9:FOR C=1 TO 9

110 IF L(R,C)<1 OR L(R,C) *9 THEN 500
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FOREST FIRE, cont.

420 IF L(R,C)<3 THEN S00 : .
TO I=INT(ZXRND(1)-1)

440 J=INT(3%RND(1)-1)

450 A=R+I131B=C+J

460 IF A<l OR A>9 OR E<1 OR E>? THEN SO0 . . .. .

470 IF L(A,B)<>10 THEN S00 I

480 IF RND(1)<.3 THEN SO0 - c e e B R T e 3

490 L(A,B)=11 : R N I B

SO0 NEXTC:NEXTR _ bar o s W gy s osmen boa o

SOS REM BURN FIRE AND COUNT T vk Ked s e P ik
S10 F=0 _ : o . . ‘ ’

S20 FOR R=1 TO 9 4 : , S e mr ) ,

SZ0 FOR C=1 TO 9 o g

540 T=L(R,C)

SS0 IF T=11 THEN T=9

S60 IF T>0 AND T<10 THEN T=T-1:F=F+1

S70 L(R,C)=T

S80 NEXTC:NEXTR o - "y

S90 IF F<1 THEN 620 iyt il M IR

600 GOTO 110 s e g o weid e eben o

615 REM COUNT WOODS RATING
S H20 C=0

6 iy 5,030 FOR R=1 TO 9:FOR C=1 T0.9;. bt ik

T 680 IFTL(R,C)=10"%THEN w-w+1,3 Rl A SHAtRB L L 0 ti T A B

650 NEXTC:NEXTR R -, PR ROV BRI S

660 R=W ' ' Sk . S :

680 FRINT"YOUR RATING: ":R;

685 FOR Z=1 TO 1000:NEXTZ

690 FRINT"FLAY ABAIN?"j3:Y$=INSTR$(1):FRINT Y$

700 IF Ys="Y" THEN Z0

710 CLS:WINDOW77

o . — e
FPFPRODUCT REVIEWS 24 te e CATET
SABRE PORT for the INTERACT computer i ey
Manufactured by: Sabre,Inc. "7 Review by: Nick Speaks
1415 Creek Hollow Dr. o + 6732 Stonecrest Dr. -
Seabrook, Tx. 77586 ~+ .. - “Charlotte, N.C. 28212
AR.C.704-535-4468 . .-

I feel that it is in the best interest of the Interact community to submit my experience
on installing and using the Sabre Port. Without getting into a lengthy and technical
disortation on the operating theory of the Sabre port (which I am not qualified to do
anyway) I will attempt to relay my experience in installing and using the port.
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PRODUCT REVIEWS, cont.

Considering that the Interact was never really designed for or intended for expansion
by its' original manufacturer several enterprizing individuals have attempted and
successfully completed expansion projects for the same. ' This review is about the Sabr
Port, designed and built by Kevin Tenbrook and his associates. I purchased one a
couple of weeks ago and have been using it successfully ever since. I am going to be
brief and to the point in this product review by first 1isting the advantages of the
port and then listing the disadvantages as "I" see them. Being fairly new to computers
"my" disadvantages may not be disadvantages at all(keep this in mind).- The advantages
of the Sabre Port are as follows: me ok

ADVANTAGES
1.The cost is $26.00 complete o '
2.Includes all documentation relating to the installation and operat1on of the port.
3.The installation instructions are very simple to read and easy to follow(by the way,
the installation instructions contain a complete pictorial 1ayout of the Interact PC
board main electronics with all the ICs and most of the passive components labeled
which I consider to be worth $10 by itself).
4,Included in the purchase is an assembly lanquage routine to use with machine lanquage
programs(this is an area that I am unfamiliar with at this time and would mean more
to experienced programmers).
5.The Level II basic overlay printer program tape is included w1th the purchase
6.The operating instructions are very detailed and extremely flexible.
1)Baud rates from 110 to 9600
2)Line widths from 1 to 255 characters
3)Automatic 1ine feed option
4)Manual or software control of the port
5)Very flexible word length(start,stop bits,etc.)
6)Auto Paging feature
7)Stable operation with CTS(clear to send) loop.

DISADVANTAGES(poss1b1e7) 55 '

1)There is a small amount of so1der1ng(6 connect1ons) required to the main Interact PC
board(this was not a problem for me, but it could be for someone who has never soldered).
If you do not know how to solder, it would be wise to have a friend that knows how, to do
this part(the instructions also recommend this).

2)The Sabre port does not give you the ability to put.information to the TV screen and the
printer at the same time. You have to output to the TV or the printer, but not both
simultaneously. I've got a suspicion this could be corrected with software that would
put to the screen and the printer alternately and would appear to be putting to both
simultaneously.

-SUMMARY

- In summary, the SABRE Port is a very flexible and useful add1t1on to the Interact
computer. The fact that it is inexpensive and reliable leads me to recommend it for
printer support to the Interact.
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PRODUCT REVIEWS, cont.
ANOTHER SABRE PORT REVIEW

REVIEWED BY

Jerry Goerz KY Utilities One Quality St. Lexington, KY : 40507

At a price of only $24.99 plus $2.00 postage for a serial
printer port, BASIC overlay tape, overlay listing and instructions,
I could hardly believe the ad which appeared on page 19 on Inter-
action Volume II #5. So I wrote to SABRE with my questions, and
they promptly responded with a data sheet and a handwritten reply.
Yes, the speed is selectable by using POKES, from 110 to 9600 baud.
Yes, clear-to-send "handshaking'" is provided. No, you cannot use
the port for duplex communication, as it is output-only. Yes
SABRE would provide an overlay compatible with both LEVEL II and
MICRO-SOFT 8K FAST GRAPHICS BASIC. Yes, other serial ports and
additional ROM or RAM may be added without conflict with the
SABRE port. I had only one reservation when placing my order:
SABRE warns up-front that the port is potted in epoxy, so I knew
it could never be serviced and no schematic would be provided.

The port arrive promptly, accompanied by easily-understood = -
installation instructions and large drawings of the main CPU _
board to which six wires must be soldered on the top side.” A
very fine-tipped low-voltage soldering iron must be used - I used
a Wahl Isotip with ultra-fine tip. A drill'with 1/4 and 5/32 inch
bits is also required, for mounting a miniature and subminiature
jack to the right side of the Interact. The port's epoxy module
tucks into a corner of the main electronics' assembly. Total
installation time is less than two hours. I found only one flaw
in the installation instructions: SABRE recommends removing a
portion of the metal top panel (cover) of the main electronics
assembly, to make future access easier, but I believe the FCC
would prefer that we simply cut the cover in half with a tin-
st ips so that, when re-installed, no RF signals will escape.

Once the por. is installed, a 3-wire cable must be fabricated
to mate the computer to the printer. The Signal Ground wire
connects the ring of the miniature plug to pin 7 of the DB25 male
plug which mates with my COMET Model .8300R printer. The Received
Data wire connects the tip of the miniature plug to pin 3 of the
DB25. The '"clear-to-send" wire connects the tip of the subminiature
plug to pin 20 of the DB25, which is defined by C. Itoh Electronics
as Data Terminal Ready (DTR). Pinouts and signal names may vary
with other printers.

After fumbling with POKES and printer DIP-switches for
several hours, I realized that a clever printer and a clever
port were being mashed together by a dumb operator. For example,

a DIP switch on the Eginter selects either one or two stop bits
per "word'". The SAB port defaults to two stop bits, but this

may be changed from 1 to 255 with a POKE. I accepted the default
value and set my printer accordingly. Likewise, the line width,
baud rate, line feed, bits-per-character, and page length must all
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be set to agree at both the port and printer. I had.a lot of
trouble finding the source of undesired form-feeds, and finally
discovered that the port has a default value of 58 lines per
form-feed, which can be changed or defeated with POKES, and the
port's line counter must be reset to zero with CONTROL-R whenever
aligning a new page in the printer.

The SABRE port is extremely versatile. To divert output
from the screen to the printer, simply type in a Control-0. To
return output to the screen, type another Control-0. To switch
output between screen and printer in a program, POKES are used. .
Whenever an '"'OK" appears at the end of a list or run, output
returns automatically to the screen. I don't think it is possi-
ble to use one PRINT instruction to output to both the screen
and the printer simultaneously, but an identical PRINT instruction
can be repeated following a POKE to create such an effeect.

"SABRE see 1s to be here to stav. They sent me a personalized
letter generated on the SABRE worc ,rocessor, which they hope to
advertise soon in Interaction for u.der $10.00. I was impressed.!

g

FIVE DICE GAaMES

by Vincent Chobot 27146 S. Cuyler Berwyn, IL 60402

L4

This program consists of 5 dice games. They are all
strictlvy games of chance for 1 to 5 players (1 plays against
the computer). On the tone and indicator hit any key to throw
the dice. The names and rules are

1 "50" Score 5 points for each pair except 2 sixes score
"25 and 2 threes wipe out the total. The first
Player to score 50 wins.

2 "Chicago" Try for a total of 2 in the first round,
3 in the second, up to 12 in the eleventh
round. If the points are made it is added
to your score. The High Score wins.

- 3 "Drop Dead"” The score is a total of the points on the
dice, except if a 2 or 5 is on any dice
then the score is zero and those dice are
eliminated in further throws. You keep
throwing until you're out of dice. The
High Score wins.

4 "Round the Clock" Try to make the sequence 1 to 12,
The first to reach 12 wins.,

"Hearts" Score S points for each die in sequence from
1 to 6 i.e. 314565=5 points 125365=15 pts
except all from 1 tqo 6 scores 35 points;
also 3 ones wipes out your total. The High
Score wins.

\n
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FIVE DICE GAMES, cont.

S C
10
20
Z0O
A
40
45
S0
60
Q0
100
110
200
210
"\ "\ (')
L X 1

i |

230
240
245
247
250

ne-

adeat

neoc
pragw

256
260
270
00
305
10
20
240
260
80
400
4095
410
420
4730
440
460
470
4795
480
43895
- 487
490
SO0
o095
9510
920
940
960
969

S70

LS:COLORZ,7,0,%: FRINTCHRS$ (8) : CLEAR (75)
REM DICE V.CHREOT 4/81
GDSUBSDDO:FDRX=1T01000=NEXT
H=1:I=1:X1=5:Y1=16:D(I)=1:FRINT:FRINTTAE(2) "FIFTY"TAE(10) "CHICAGO
Gosuaﬂn:=.x1—=s.o<1) =2: GOSURZ2025 '
FRINT:FRINTTAE(2) "DROF DEAD":X1=S:D(I)=7:GOSUE2025
FRINT:FRINTTAE(2) "ROUND THE CLOCK":D(I)=4:G0OSUEZ02S
FRINT: FRINTTAE(2) "HEARTS":D (1) =5: GOSUE202S
FRINT:FRINT"GAME "CHR$(35) ;: INFUTG: IFG»SORG« 1 THENGO
IFF2=1THEN110

CLS:ONGGOTOZ00, 400,500, 600, 700

CLS:ONGGOT0310,410,510,610,710 ‘
FORX=1TON:N$ (J)=" ":NEXT ‘ |

FRINT: FRINT"HOW MANY FLAYERS?T
INFUT"MAXIMUM OF S"3;N: IFN>STHEN220
FRINT:FRINT"TYFE YOUR NAME
FORJ=1TON

INFUTNS (J)

NEXT:CLS
IFN=1THENN=2:N%$ (2) ="COMFUTER"
FORJ=1TON:S(J) =0z NEXT: M=0: W=02 Nl—u‘
FORJ=1TON ;
L=LEN (N$ (J*) X&+20 ST o T ed RN
V=42-6%J

OUTFUTN%(J) , 20,V, 3
FORX=LTOB4STEF6:OUTFUT" _",X,V,1:NEXTX,J:RETU™
FRINT: FRINT"FIFTY":GOSUEZ00

GOTOZZ20

GOSUEZ250

=2: X1=50:Y1=

DUTFUT"FIFTY",45,7A.;.DUTFUT“SCDRE" 7:.4q.;
GOSUEBOO

GOTOZ60

FRINT:FRINT"CHICAGO" : GOSUE200

GOTO420

GRDSUEZS0O

=2:X1=46:Y1=53:F=2: COLOR1,7,0,3

OUTFUT“CHICAGO",3S,72,3: OUTFUT"FOINT",72,64,2
OUTFUT"SCORE" , 72,45, 3

FORF=2T0172

OUTFUTF-1,75,57,0:0UTFUTF, 75,57, 1

GOSUESOO

NEXT

IFM=0THENZS90

IFW1 OTHENZ600

J=W:B50TOIS500

FRINT: FRINT"DROF DEAD":GOSUEZOO0

GOTOS20

GOSUEZ250

H=S:X1=15:Y¥1=55:COLOR4,7,0,Z
OUTFUT"SCORE", 72,45, 3:0UTFUT"TOTAL", 72, 64, 2: GOSUESS0
GOSUES00

IFM=0THENZS90 . .

IFW1 *OTHENZ600

i . G
Uv}. ;"’“’ ;'L_" S f el
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FIVE

=580
590
600
605
610
620
&30
640
650
660
670
680
700
705
710
720
740
750
760
800
805
810
820
840
850
B&O
865
870
880
890
895
Q00
20
S0
995
1000
1010
1020
1030
1040
1050
1100
1110
1120
1120
1200
1205
1210

1220

DICE GAMES, cont.

J=W:G0OTO3S00

OUTFUT"DROP DEAD",35,72,3:RETURN
PRINT:PRINT"ROUND THE CLOCK":GOSUER200
GOT0620

GOSUR250

=2:X1=49:Y¥1=57:R=1: COLORS,0,7,2
FORJ=1TON:S (J)=1:NEXT

OUTFUT"ROUND THE CLOCK",15,72,3:0UTPUT"POINT",

OUTPUT"ROUND",20,45,3

GOSUES0O
R=R+1:0UTPUTR-1,46,45,0:0UTPUTR, 46, 45,2
GOTO6LO

FRINT:PRINT"HEARTS" : GOSUE200

G0TO720

GOSUE2S0

H=6:X1=25:Y1=57:0=1: COLOR&,7,0,3 _
OUTPUT"HEARTS", 42,72, 3: 0UTPUT"SCORE", 72, 45, 3
GOSUESOO

G0TO750

FORJ=1TON

V=42-6%J

OUTFUTCHR$(91) ,14,V,1

72,45,3

IFN-”ANDJ-”ANDN$(”)-"CDMPUTER"THENGDSUB9JO GOTOB&LO

SOUND4, 163 SOUND4, 17

A$=INSTR$ (1)

GOSUEZ000

IFG=3ANDZ=1THEN1200

ONGGOSUE1000, 1100, 1200, 1300, 1400
FORX=85TO100STEPS: OUTPUTCHRS$ (1) 4 X,V,0: NEXT
OUTPUTS (J) ,80,V, 1 .
OUTPUTCHR$ (91) ,14,V,0
NEXTJ

RETURN

FORX=1TO1000:NEXT:FORX=1T0OS0:<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>