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S Hicas i= a modification of Ray Kingsley’s  HOT-2 hl<Tfors the
ZXB81/T31000/751200. 1 deswelcped it primarily for my cwn uses as a software
deveicper; however, Ray and I both felt that other users could benefit +rom
this, so deciced toc make it availakbie to licensed users of Hot 2 at a nominal
uypdate charge.

HI-2 is completely relocated intoc the 2000-BFFF block of memory {(3Z-48K). The
beauty of this is that Hot 2 becomes totally "programmer transparent,”
Teaving the entire Yuser FRaM" space from 4000-7FFF free for your

applications. You can therefore guit
programs, and jump right Cack intc Hot
LEAVING YOUR PROGRaM COMPLETELY INTALT.
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ac
ict 2, locad, run, and/or test your own
to make changes or write new code,

For example, I recently wrote a long machine-code game whnqa code  and  data
takes up the entire region from 2000 to 2000h. Without HI-Z2, such a program
could have only been written by the ‘“patchwork® method; time-consuming,
frustrating, and highly prone to reiccaticon errors. Using a conventional
aszzembler, such a chore could take years for the average casual programmer,

Even with the original Hot 2, it could take many months, With HI-Z, the task
was greatly simplified, makKing it possible to write scme 12K of code within
about six we=ks,

ince HI-Z initializes RAMTCP to 2000h and then pla
2 also highiy immune to what I term "soft” crashes;
ecet the machine without rampant runaway LDIR7z, et

Sin ces itself above this, it
i i.e. crashes that only
r

Additicnal  acvantages will become clear as we cover the "fine points” of the
HI-Z wersion o

Mozt of you Know  that you can’t run machine-code above the 3ZK mark. The
reaszeon may not be exactly clear, sc here iz a basic expianation. It has to do
with the way the videc display system was designed. Whenever acdress line AlS
is high {32 K being addressed) during an insiruction fetch cycle (Ml NOT?,
the ULAa {custoem jogic chipl 'wiﬂg, intc action and forces NOP2 onto the CPU
ata bus., It in turn reads the insiructicns” ccntained there as data for
cec display, ving on a high-memcry echo of the dizplay file. This data
then serially sent to the modu13tnr tg produce each horizontal TV line.
e $irszt such "instruction® with kit & high is taken as 2 zignal toc the ULA
at the dispiay cycle is over, causing it tc return Ml control to the CPL.
(50 you <cee, it‘’s no accident that the d;ep]ay—ii]e end markKers are HALT
mmands!) The bottom 'ine is that only opccces with bit 4 high will execute
5o o

high memory; the rest are simpliy read as NOPz! Pretty useless, alright.
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Fortunately, oniy the top 16K iz really needed for this. By including Al4 in
the ULA M1 NGT decoding, we can restore true CFU instruction fetches in  the
3000-BFFF region. Note, however, that doing this prevents us from putting the
dizplay ile there. Fortunately, there iz Tittle or no commercial software
that relizs on this "trick,"” sc Ml NOT decoding only adversely affects the
occasional large home-brew BASIC program.

FRACTISE

1f the abcve discussion was over your head, don’t worry about it. All you
really need to Know is that vou need a mincr modification to your computer to
make HI-Z work with your 44K R&M park Detailzs were published in SynclWare
News, Vol. 2 #3, Those of ycou who dislike harcdware hacking may be pleased to

1

Kncw that 1711 make up a plug-in adaptor to do the job for %13,

LOADING

After powering up, simply LOAD "HI-Z" or LCAD "". When loading is complete
the gcod old familiar Hot cover screen will come up. As before, you can

-

maz . a back-up zave by preszing %, or press any other Key to enter Hot Z.

EBu: iow you may alsc press the BREAK Key. I completely re-worked Ray’s
imader, putting the whole works intc BASIC. No longer is your uplicader tucked
away in the printer buffer, where it i= instantly cleared the moment you
return to BASIC and enter a command. The entire Hot 2 code and data is stored
in dimensioned string array A%. An ordinary old BASIC PRINT statement print
the cover screen, and an crdinary old INKEY$ waits for a Keypress, etc. As a
resuit, the HI-Z loader will be very easy to adapt to other mass-storage
devices. Do note, however, that vou must never use RUN, CLEAR, or redimensicon
A$, or eise the HI-Z code and data will be lost.

The actual uploader routine is stored in the traditional "1 REM" area (4082).
After entering Hot Z, the loader program will still be in place, so you can
ook it over and expleore at leisure, {(Hot Z disaszembled itself; HI-Z even
dizassambies where it came fromi)

ier, RAMTOP is initial

ari ized =& with the =tack
w. You can therefore QUIT tc BASIC NEN,
To s t
=
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nd have your whole
Z from a "cold
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14K version, and
nd =0 on. A cold
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RAND SR 382712 (or ot udrxant,
3. Thiz is exactly icxe
2z the user staci, names
from either FAST or SLOY

When weorking on 3 pﬂqrram it iz often acdvantageous to re-enfer Hot 2 using a
“warm Eoot,? This leawves your variables, user ztack, and namesz files intact;
it syen returns vou to the next dizasszemblr screen after the one you quit
from. This warm entry point iz at name CHOD (USR 42457). Note, however, that
warm boot must always be from 3LCW mode. If you accidentiy use FAST mode, all
iz not lost; your screen will be grey, but the program is actually running.
Press ENTER to be sure you’re in disassembly mocde, follcwed by SHIFT 2 to
return to BASIC, Then enter SLGW mode and re-invoike the warm boot USR call.
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MEMCRY MAP

is worthy of note that EVERY element of Hot 2 has been moved from its
iginal location in the supplied wversions. Doing partial relocations
invciving only cone or two elements is relatively straightforward, as
described in the Hot 2 documentation. However, if you ever attempted a full
Hot 2 reloccation, you probably found out that there’s more than mests the
eye, It takes a 1lot of trial and error, and no less than FOUR separatsz
relocations plus a few manual touch-ups to gef everything moved into high
memory. The HI-Z memory map now lookKs as foilows:

00-30A7 HZ variables

Z-81DC Jump tables

E-88SF HZ files

40-99S! Free zpace for names
$95Z-77FE Resident names
9800-BF1F HZ Program

BFZ0-BFFF Unused

The region From BF20-BFFF  is a handy place to put some of your own little
utilities such as ccde movers, checlsum routines, and such.

EVEN MORE CON NEMES aND NaMING

You’ll note that there’s a great big gap, from 8840-9951, that is unused, I
cet it up this way to allow expansion of the resident names file. Again by
way of example, the 24K program referred tc earlier simply didn’t have any
room for its cwn alternate names file in low memory. What you can do in 2
similar situation is to use this blank area for the ALNA files. Even better
vet, simply add toc the resident names!

There are two things tc take into account when adding your own names toc  the
recident file. The Ffirst is that a cold boot will reinitialize NTOP to the
original setting, i.e. 9552. So after you add your names, press SHIFT T from
dizazzembly mocde to get the current NTOP., Write this address to locations
8354 and 8354 in the filec area (as usual, in low-high order). This will
cause a cold boot (intentional or accidental, as by stumbling into an errcr
trap or hitting SHIFT R by mistake) to respect your new NTOP,

The other consideration is that the expanded names file will no Tlonger fit
intr the lcader. Some concessions are always necessary, ancd I felt that the
capability of lecading intoc a machine with RAMTOP at 2000 <(as on power-up)
overweighs the disadvantage of not being able to expand the names file. You
can get around this in one of two ways:

1 Make up a new loader, redimensioni n; A% as required and modifying the
yploader to zuit your new block z

Weooan

Z: iice aiternate mass-storage to save the entire 2000-BFFF block. For
example, the A&J Stringy-Floppy, the popular Z-XLRZ tape package, and at
least two D05 packages allow such a code-save option. This essentially
makes the loader completely un-necessary.

I‘ye taken the liberty of adding some of the most common ROM calls te the
names $ile, but dign‘t go "whoie-hog" on naming RCGM routines. Personally I
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prefer to have plenty of space available for whatever application I happen to
be working on.

OTHER POINTS

4 minor bug that plagues Oliger wideno syetems nas been patched. This caused
goofy behavior {even crashes) whan trying tc use th tape routines. Nots,
however, that when using the tape commands with ﬁilgnr video you will NOT get
the beorder colour cﬁanﬁne Slightly annoring, but not fatai.

A cold boot will
whatauer reason,
quitting to BASIC. For example
higher, sc that it‘s compietel
te 2000.

re-initialize RAMTOP to 2000h. So if you move RAMTOP for

be sure to wuse the warm boot to re-enter Hot Z after
vou might want toc put the stack at CO000 or
out of the wary of your "user® space from 2000

"

z G to (RAMTOP). This is for the benefit of
tem uses these bytes to point at its directory.
t it without running into trouble.

You might note that H1 Z write
Compusa disk owners th:’ -
FAOD is about as high as you ¢

z

BEWARE of overflowing the user stack, or you’il start running into the

machine-stack! TRCUBLE!

Az with eariier versions of Hot Z, vou should be careful when single-stepping
routines that write to the "unused" system variabies (MEMé&, printer buffer,
etc.). The =ingle-stepper relies on these to =imulate registers, program
counter, etc. Mess with this while single-stepping.... CRASH!

The printer routines were patched so that they work with the Memotech cor
perco printer interfaces, as well as with the TS2040. However, I found that
occasicnally the PRINT SCREEN {(read mode shift Y) will print a double screen.
1‘m not sure why this is, but I think it has to do with the END setting. Put
END scmewhere on the current screen, and this shouldn’t happen.

SOME BUGS AND GLITCHES

Considering how many tries it tocok before this relccation worked at all, I
was amazec that it ended up working 3z well az it does. To my Knowledge, only
ane bug zrept in along the way, and even this will be szerendipitous to many
users f{mvsel!f included). For some obscure reason, the character codes are nc
lcnger printed after cnmmanﬁ’ =uch as LD A,n and CP n. This will be a real
bcon to users of the Memotech interface, which can crash gloriously on some
of the graphics codes. (For those of you who really really miss this feature,
hang tight. Ray has agreed to look it over anc figure out what went wrong.?

Thiz next one is not 3o much & bug as it is an annovance that plagues all
yersions of Hot 2, including HI-2Z. after guitting to BASIC, the error-
handling system is Tleft slightly out of whack. Unless you have the program
curzar early e2nough in a BASIC program to give a 370 report on quitting, the
ne<t command vou enter will zoof itself if it exceeds the length of one line.
1t‘s annoying tc type in some complex calcuiation, oniy to have it refuse to
auto-scroll ang give a Sf{garbage) report when you reach the end of the line.
I7ye ;nttnn intc the habit of typing FAST FA3T FAST FAaST FAST FAST FAST
{shift F =even times} foiicwed by DELETE, whenever quitting results in a K
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curscr instead of a 3/{garbage) error cocde. This restores the error-handler,
and subsequent command lines will autc-scroll Tike they should.

14 your application (or hardware) messes with location 407E (HZET), you might
get goofy behavicr or even crashes if you stumble into an error trap (RST 08)

after a warm boot. Avoid this either by leaving 4075 alone, or by avoiding
RST20E!

Be careful about singie-stepping IN and OUT commands, especially IN. I have
had the single-stepper freeze up on occasion while single-stepping these
commands. {The results you get are usuaily meaningless anyway, o you're best
of+ just skipping 1/0 commands entirely.)

EEWARE of naming (shift G) or deleting namez {zhift 3) +from data mode. At
bect it won’t take, at worst vou’ll leck up.

EPRCMing HI-Z

It might be really neat to have HI-Z on a 2744 EPRCM, mapped at 2000-BFFF. 1
haven’t done it mysel+f, but it should be quite ea to do. The only thing you
need to remember ic that HI-2/3 read/write variabies are at S000-80A7. You'll
therefore have to move these into RAM somewhere, as in low memory (2000-3FFF)
or above CO00. Since this is a cone-step relocation, it should pose no
problems. See Rary’s nctes on relocating Hot Z.

Fred Nachbaur



