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T UnniFORTH MEWSLETTER

Interactive Computer Systeic, Inc,  Provides this
rewcletter for CuniFORTH were. It is o way of
divird wu mwre  informsation about  OmniFORTH  and
anouncird rew Froducts,  We aleo wish to stimulate
irterest in FORTH and solicit letters, comments, and
suddestions to improve OaniFORTH,

New Products Now Ruailable: .

) Cross Reference. . . . .. ... .. .. Price $25
Prints & sorted croce reference of vour FORTH
srlication. Identifies each word that wou create
and where it is used. Bxternal worde that are rart
of FORTH are also shown. EBxellert for tracirg
word  usade,  documertation.  and Fermits  raeid
redefinition of a bace word and 3ll worde.  that
used 1t Distrituted s source lictings and sustem
documentation. (OwiFORTH ucer< get source dishk, )

b

~—t

Video Editor. . . . . v v s s v e s .. Price $%
Lets users with tideo Disrlaw Terminals edit
ad irfut data irto  CeniFORTH sireenc.  The Video
Editor iz an extencion to the EDITOR that provides
cureor control functions over the entire screen.
The new Video Editor is cupplied with S0R0C cursor
rautines that may be modified for o terminal.
Comes with cource listings and user docusentation,
TwniFORTH uzer< get cource o digh.)
¢) GuniFORTH 2.3 Seurce, . . . .. . . . . Price 3495
Includes 2856 Acsenbler source listirgs and dick.
Resuires A.M. Achlew's FDS (Prodram  Develormert,
Sactem) for the North Star Mirddisk. Customer wmuct
sian Software Licerse Adreement Frior to chirment.
Hew Software to be Releasedi, .. ... ... .. ..
a) DwniFORTH suprorting FORTH-79 ctandards.
{fwailable after March 1981 for ¥95.
Current (uniFIRTH users et update for $38)

b OuniFORTH for the Radic Shack, TRS-58,
(March 1981 with FORTH-79 standarde for $95)

¢) Floatirg Point Arithaetic Routinee,
| & OiFORTH Conpiler for the So6s - 258,
&) Word Proveccor,

1 Data Base Manadewent Suctem,

— Disk Access Usirg RHDSK

niFORTH 2.3 wae released without examlec o how
to access the Nerth Sar dizk.  This section deals
with RMDSK {an undocumented (mniFORTH word) that lete
S atoess dish,  RWDSK iz 3 suetem derendent  word
used bt QeniFORTH to interface with the Morth Star
dizk routine DCOM. The definition of RS iz

addr  sec feec poy dreddry — gy

RUDSK  uses the came Parameters reauired bu DCOM.
addr ic the start of RN address., seC i the
starting disk number (6349 for cirgle & double  and
8699 for quad),  #sec i the ramber  of sectors to
traefer,  roy is the command @ = weite, 1 = read,
2= verifu).  drsddey ic the denzity  and drive bute
where dencity is the wost significant bit ¢g = sindle
1 = doublesuad) and drive iz | they 4. drisddry can
be 1234 for cingle density and HEX 81 82 63 84
for dowble/ausd  density, The execution of FUDSK
leaves the DOOM  ervor on the stack 5o wou can check,
if ardments were illedal,

SR H68 D Copu Disk Exawple using FWDSK
Thic exawrle will show wo hid to yse the Owrii FORTH
word RDSK to copu disks, It can be used to hackue

OeniFORTH disks without returning to O0S,

a) Defire the TOF of wemcry above LIMIT that can be
used for & data buffer., Qg OwniFORTH zusten hac
LIMIT at 8088 HEY and we had wewory we to DOOS
that could be wsed for the buffer.

HEX DOBE  CONSTANT  ToP
by Defire a constart for the lact cector to be moved,
DECIMAL 350 CONSTANT LRST

Note that cirgdle and double dencity diske will yce
38 foe LAST while suad dercity will use 70@.

¢} Mow allocate variablec,

@ URIAELE DR { drive 1o be read frog )
& URIRBLE [Dw ¢ drive to be written to )
@ URIABLE #SEC ¢ # of sectors to trancfer)



d) Create a word that increments the cector varizble
bu the ramber of sectors tobe trapefered  and
deteruines if the lact sector has been reached.

¢ MEXT-SEC #9EC & SEC +' ¢ ‘increment SEC)
LAST SEC & 8SEC @ + ¢ look ahead LAST )

- DU @ IF #SEC + ¢ partial #5EC xfer )

© ELSE DROP THEM ¢ full #5EC xfer )
OEC R B (true iFESEC S B on LASTY

&) Mow create words to RERD ard WRITE dizk usird the
(eniFORTH RIS interface to Horth Star D,

¢ WRITECLIMIT SEC &' #5EC @
@ Dy RDS DIW-ERROR ! 3

D RERD LIMIT SEC & #EC &
{ DR & RS DISK-ERROR ! 3

£) Initialize SEC to zerc and compute the regiber of

eectors Lo be transferred  #5EC = (TOP - LIMIDY/

" (SG(DENSITY +10).  Mote that #SEC is cowruted to
use meporw from LINIT Lo ore less than TOP.

¢ INIT-SEC @ SEC ! { zeroc SEC Y

ToP LIMIT - ¢ TOP - LINIT )
256 DEMSITY & 1+ % { ZS6(DENSITY +10)
/7 BEC! ¢ set $5EC to Tit )

) Defire a word to cory until #3EC = 8.
: 0P IHIT-SEC
BEGIN FEAD WRITE MEXT-SEC WHTIL
_n m " R . Lo
h) Create a word to cmmj.g dens_it,g and c!riue.

tDe) DIP 128 DENSITY & * + 5

i) Finally, define (D to copy diske using the value
on tor of the stack & the destination ar to-drive

and the value below as the source of frodrive.

1(D SUP DD DR ! . COPY DISK FROM ® .
. M mW!.T0t . (R
T % BETURN TO COHTINE * |
0 KEY 13 = IF COPY ELSE " OWIT " THEM 3

Hote that CD will erint the drive rumbers and ack

that wou Fress RETURM to contirme.  If ang other
keu ic pressed. the coes will not execute ard the
pessade "OMIT" will print.

QeniFORTH Disk Error Recobery

GoniFORTH  will return to Horth Star DOS wherever a
hard dick error occurs.  The followind edanrle will
give you a routine that returns contrel to OnniFORTH.

SCR # 61 Morth Star D05 Hard Disk Error Patch

Review vour HNorth Star DOS Sustem Software Manual
section G for the DOS entry point to HDERR, ‘the hard
dichk error routire. Our release had HERR located at
on19 HEX loaded with a C3 () followed by a lwo
bute address (locations 201R and 281E). e will te
creatind @ FORTH HDERR routine to FEORT the dish
reuest and return control to wou.

&) The FORTH HDERR routire prints the gr'ftr wessade

before executing ABORT. 4
CHER (R " HEO DI ERROR" REORT

b) Set w assesbly code to enter HDERR.
Where RSSEMBLER establishes the vocabulary, and
HEFE puches the addrese of the net available
dictionary location onto the stack. Mete that it

is not necessary to uze the word CODE to create a
word header o dictionary entry for the routire.

¢) Create code that will Juw to GeniFORTH "HOERR.
4 HDEFR 1 LX1 HEXT IP

A FORTH word can be entered from aszéubl code by
placing the raraneter Tield address in the inter—
preter pointer and executira MEXT. The SEEG.Z5R
OuniFRTH  interpreter pointer is the EC register
pair ad ic referred toas 1 ad 17 inthe
RESEMBLER. s

&) Poke HERE irto mewors location 261R.
o8 !
This cometes the herd dich error patch. fin
attenet to access disk thet causes & Juw Lo DOS
HOERR  will riow execute the CaniFORTH HDERE.
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Ueing Interrurts in CaniFORTH

QaniFORTH 2.3 dxd ot include mcumdtxm on how
to use interrurts. The remainder of thic nwclet*er
illustrates & few exawrles that will duide wou in
coding interrurt tacks in both RSSEMBLER and in hidh
level FORTH. Euen thoush exasrles are diven that
arly to the North Star  cosputer:  we hore  that wou
can learn from thes . and arply similar techniaues to
Hou o systen,

Before Pr‘c-ceedxr:g.- the CafnzFDRTH ASSEMBLER  <hould
‘be read and under<tood. You should slco review how
wour Particular sustem and CRU handles mt,a"fwts.
This discussion assumes  that wou already unders stand
sonethird sbout interruts and FLR?H in dereral.

Only 8868 or Z88 mode @ interruwrts are shown in the
follovind examrles. Ue hoee that once wu underctand
how the mide @ irterriet procescing workss  wou can
advarce to the other modes surrorted by uour CRUL

The initial interrurt resrorce routire muct be
witten in machine code because redistere  that were
beird used when the interrwrt occurs must be saved.
The renainird irterrurt tack can be done in ascenbly
(which has the advantade of execution sreed) or wou
may switch to FORTH . for the eace of high level code.
Finally, the restoring of redisters and return. to
not el Pmcecmns mll be coded in a‘-Se!ﬂ}lH. '

LA L A A T A I Y B R I R R N A I R T R )

SR # €2 Morth Star Dick Read/irite Interrupt Patch

It should be noted that the North Star dick sustem
(ard moct other  dish sustems) carmol be interurted
while mahins dick trancf'er‘s.

Th1= Futth mll enable wour EkmeUF'TH to access the
Morth Star drei when using  interrurts. It is a mew
definition of RAl that disablec irterrurtzs before
acessing the disk and enables interrurts after the
dick trancfer has been comrleted,

a) Code routines to disable and enable interruets.
© COE DI DI MEXT P
CCOE GED HEXT WP

k) Hew FORTH word to read 7 write d1sk with mterth
dicabling ard encbling. ’

e i

PR SR TESAC |
ROSECE DGV @ B 1+ R
DENSITY € IF 60 ELSE 6 THEN
RIE € (R ;.m m&: SE1
DISK-EROR !5,

This new deﬁnmm 6f' Rfﬁd remmes the same
parameters ( add blk f) on the stack for the
address of the buffer, block nmber,. ad flad to .
wite =8 or rea f=1. R R i

o) Dehne the Patch new RfH to old R/H uord

: FATCH-RA
‘A CFR R ! o
75 OFR ‘R,

O Execute the patch to inctall new R, -

PRTCH-R/H

This will ratch the new %R code field into Ry
ad store the 55 return to cowrlete the ratch.-

l-lllllQ.t'.'lllll.‘lilclhl.

SR # 63 Horth Star Real Tiwe Clock Coumnter . . .-

Thic exawrle illustrates how the North Star real
time clock interrust can cause a counter INIC to be
incremented. It rue 2z an inderendent tack to FORTH
where FORTH can read INTC at awtime to test it.

&) Create a FORTH waricble to hold the cout.,

HEX 8 URRIEBLE INTC

by Irwoke the asmler ad store the entt*.-c Fﬁm{ m
the stack.

FERELR  HERE

ffter the respaize code ic complete, we will code
a Jur . to HERE at the interrwrt w-ctcr location
used by the cladk,

¢} Save ary r—:-slct»ers that will be u:ed or alte-red bu
thz- mte-rfwt PEEFONSE cwe

[ ‘1
HPUSH  PSH PUSH
d The interrupt tak, incremert the variable INTC.

INTC LD  #IMS  INTC SHD



&) Reset, the real tine clock flag (sustem dependent).

SBAMWI 60T

) Restore the saved registers, enable the interrut,
and return from the interrurt. .

PP WP El RETI
Q)PdseaJIP#EREatthemmtwctwaddﬂesse.
CS a C'
This comeletes. the interrurt code and installs a
amP Lo HERE (the bedinning of our routing) in the
interruet vector (locations 82 ). .
h) The followind routine is used to start the clock.
ARMCLOCK CB 6 P! GED ;
CRUTION:  Remember that the Morth Star dich camnot
be interrurted. Don’t forget to patch in the new RA

dick word" digelaved. on scre-en 62 betore attempting
disk. access,:

@ 9 ® 5 % & 5 % ¢ &£ 8 & 2 & 2 & 5 ¥ &5 & B B 8 W & BB

SR # 64 FORTH Hidh: L«Euel F‘@smnse Ccde

This ex:wle -ie simplified md is used onls to
illustrate the use af hlsh leunl FORTH. in.
interrurt code. . :

a) Create a code routine that will restore the
- redisters and return from the interrurt.

-CODE SPETI
DI "PSW POP I FOP WPP HPOP EIRETI

B) rite the hish level FORTH irterrurt response code
(uou <hould try to l«.eep it as shcr*h as poscible).

L INTL L% INTERRPT 1 * R GRETI G

Mote that the cemicolon i  will never execute in
INT1 because RETI will return to the interrurted
Process by executind the RETI irstruction,

©) Euohe the accembler, save all the regdisters that
will' be uced in your resrorce,  and then enahle
“irterrupts.

RSSEMBLER HERE
HPUSH W PUSH TPUSH PSUPUSH EI

@ Cause execution of INTL by loadird the PFR (para-

reter field address) of INTI into the irterrreter
- pointer anq trien AEF tu NEXT,
4 INTI T LY IQT P
o) Poke a I PERE mto t,he interruet vector &b
wenory location 68H.  Note that HEFE  wac puched
orto the stack inm ster ). above  and roints to.the

 beginning of the assemblu code to save Pmaram
- redisters.

Gac g1

) Code a rﬁtat*t to enable f.ectma interrupt.

COOE :RST1 1 RST MEXT JW

The RST restart intruction, or software interrurts
rerfores the same action as a'call,  but Jmes to
only one of eidht memory locations.

Inst. Vector Inst. Uectcr
8 RST e L RST EH
O 2PR5T 1M c JRST 1RM
4 R5T 28H SRST 284
6 RST  36H 7 BST 364

® 8 3 & % 8 & 5 8 & 5 0 & & B 0 8 86 8 5 8 e s s 8 o

SR # 65 tkmdskable Interrwt. to FB(PT

This can be 3 hidhly usef‘ul routine if wou have
access to the ML interrurt lire. It allows wou to
make an ABORT button that can interrurt runaway FORTH
rovtines.  Thiz routine will relurn control to wou
without resuiring wou to reload wour arrlication.

a) The interrurl reseonce code in this exawele is

high level FORTH and Prints "HMI" on the corsole
before executind ABORT. S

WL CR LOMNIC RBORTS 0 ¢
b) Create initial interrurt resronse code.

ASSEMBLER HERE TR
Bl /M I NEXT JP

©) Poke the JWP HERE at the NIl vector location 66H.
esct 67!

Hote that this examrle does not require saving
erodram redisters, the erwircrment, o returnird from
the interrurt.  FECRT creates a rew emwirorwent for
OrniFORTH by clearingd the stack and returning control
to the orerators terminal.

s 8 8 8 2 8 8 & ® &8 2w w e w » 8 ' & » & u & -;5



