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There once was a
Big Board so brisk.

It could eat all the
bits off a disk.

[t chewed up the bits,
then spit out the pits,

which made feeding it
software a risk.

Here We Go Again!

Exclusive!

What happens when a Xerox copies a Big Board?
Why you get a “Worm”, of course! That’s right! The
Xerox 820 is just a Big Board in disguise.

My informed sources say that last fall Xerox bought
non-exclusive rights to manufacture a system based
on the Big Board. Xerox re-laid out the board (4 layers)
so that it would fit in the cabinet, they dedicated the
SIO port B as a printer port, and they set up the disk
interface (1771) to handle either 5 or 8 inch. Otherwise,
it appears to be all Big Board, right down to the 2.5
MH?z clock. The system PIO docs the same things on
both systems, bit for bit, according to Xerox’s docu-
mentation.

Xerox had 50,000 orders in hand the day they
shipped the first 820, and they expect to recoup all
their startup costs by the end of this calender year.
What a market for software and hardware developed
around the Big Board. I'll say more about the 820 as
information comes in. (I'd give my eye teeth to see a
schematic and service manual for the 820.)

Picnic

We had a Saturday noon picnic to celebrate our first
issue. It turned out that the Saturday we picked con-
flicted with every party/birthday/outing/etc. for three
states around. But Sandy and I and those who came
had six hours of very interesting and mellow conver-
sation.

The knowledge, resources, and excitement among
the local group members are terrific. [ only wish all of
you could have joined us.

The First Issue

Despite the speed of the U.S. Snail, a heartening
number of readers have actually received issue no. 1.
The responses from these lucky folks have made the
daily trip out to our mailbox most enjoyable. The com-
ments have included; ‘surprised, happy, delighted .

Though Micro C is a long way from being a success
finandially, feedback like this tells us that it is success-
fulin other ways. We like doingitand we really appre-
ciate your response.

Sometimes a dream generates momentum of its

own. This one has.
- )
[ Lt [T

David Thom pson
Editor & Publisher

Thanks.




Letters Supporting A Language
By David Thompson
Dear Sir, Throughout these early months of  Plus, it would need to produce fast

July came and July went by, and
my mailbox has completely rusted
out due to all that drooling.

Silly me! When I read ‘Issue No. 1
will hit the streets during July’ I as-
sumed it was July 1981! But now I
realize you meant July 1982. I'd bet-
ter get a stainless steel mailbox or
maybe not bother to wait, because
the magazine will never get here.

Maybe it went the way of Mitt's
Newsletter, the Digital Group
Newsletter, and Processor Technol-
ogy’'s “Access.”

Thope not.

Joe Kish
758 Yucca Ridge Lane
San Marcos, CA 92069

Editor’s note:

I called Joe, after all it was the least I could
do for his mailbox. And besides, I think it's a
great letter! (He did finally receive issue na.
1)

Sandy and I made a desperate, last ditch
effort to get all 500 firsi issues collated,
bound, labeled, sorted and bundled in one af-
ternoon so we could get the first issue in the
mail on July 31, We missed the 8 PM deadline
at the post office by 15 minutes.

So the magazine was mailed Monday
morning, August 3rd. (S0 much for hitting
the streets in July.)

Someday maybe I'll write a book about
starting a users group magazine. I could al-
most write the book about the first issue, and
Murphy would certainly be a leading figure.
(For those of you who don't know Murphy,
he is the one credited with the first voyage of
the Titanic.)

Quote from Murphy:

If there is no way
your plan can fail,
you simply don’t have
all the information.

Dear Editor,

I bought a bare board version and
built it up from scratch. I had to buy
about $80.00 worth of parts beyond
what I had around. I have it up and
running CP/M and am currently
working on packaging it in a ter-
minal-type case with a Ball Brothers
CRT. The unit is going to be used for
text processing and formatting for a
friend’s photo typesetter. My other
computer is an LSI-11 and I also use

(continued next column)

Micro Cornucopia, I have been look-
ing at commercial and public ver-
sions of various languages with the
hope of finding a semiofficial lan-
guage for this group.

A common high level language
would mean we could pass around
source code in something other than
assembler. But the language would
need to be powerful enough for sub-
stantial commercial applications and
inexpensive enough that most of the
people in the group could afford it.

Letters continued

my H19 with the DEC-20 at work. |
think the Big Board is an excellent
value and very useful.

I agree that Frank Gentges' idea
about the parallel ports is excellent.
That would take care of most of the
board’s limitatons. I think your pub-
lication has already been worth the
price and I suspect that an active
users group with a publication will
enhance the usefulness of the hard-
ware significantly.

Doug Faunt
PO Box 11142A
Palo Alto CA 94306

Dear David,

CONGRATULATIONS!!! FAN-
TASTIC!!! You really made it. It
looks great and reads great. You are
certainly to be congratulated for un-
dertaking such a task that should be
helpful to so many.

T hate to mention that Momma
and I are just back from five weeks
vacation in the Smokey Mountains
in Tennessee. I am about ready to
get my feet on the ground again. |
hope that I can get back on track to
help keep the pipe full of articles for
future issues.

Don Retzlaff
6435 Northwood
Dallas TX 75225

Editor's note,

What can I say? Thanks again Don, with-
out you and John Jones and Andrew Beck,
and the rest of you who are writing up thi ngs
for future issues this wouldn’'t be possible.
(As for the five whole weeks in the Smokey

Mountains, that's just not fair.}
EEE

and compact object code, encourage
readable source code, and promote
structured programming. (Whew!)

[am looking seriously at three lan-
guages: Forth, Pascal, and C. Of
these three, C is presently leading.
One reason is that all the versions I
have seen have been upwardly com-
patible with Bell Lab’s C.

Versions of C that I'm aware of:

Small C (Public)

Small C+ (Public)

Tiny C (5100)

CWI/C ($75)

BDSC ($145)

Supersoft C ($200)

Whitesmith’s C ($600)

(The prices are approximate.)

Whitesmith's C is a full blown ver-
sion of the language. In fact, sources
tell me that it was created by three
fellows who worked on C for Bell
Labs. They left Bell in order to de-
velop and market C for the business
and scientific community.

've heard that BDSC is a compe-
tent enough subset to be an option
for someone writing commercial ap-
plications. It has its own users group
and publication. All this for $145,
such a deal. (Lifeboat is offering dis-
counts on quantity purchases of
BDSC.)

CW/C is an expanded version of
Small C with lots of nice utilities, but
Idont know if it is ready to do com-
mercial work. However, it still looks
like quite a bargain at $75.

Tiny C is the only interpreter in
the bunch. It also comes in compiler
form for about $300. The only thing I
have heard about Tiny Cis that it has
an excellent manual (and I heard
that fourth or fifth hand),

Supersoft’s C is new on the mar-
ket. The ads say that they support
‘most” of version 7 Unix. If that in-
cludes floating point and pointer
arithmetic, then it would be a very
credible piece of of software, assum-
ing they have taken time to exorcise
bugs.

The standard text on Cis:
“The C Programming Language”
by Kernighan and Ritchie

Prentice-Hall EEE

Micro Cornucopia, Number 2, September 1981




Parallel
Print Driver

By John P. Jones
5826 Southwest Ave,
St. Louis, MO 63139

This is a simple parallel printer
driver that can be incorporated into
any CP/M BIOS.

On first entry, the program initial-
izes PIO port B and the interrupt
vector register. The program also
modifies the BIOS jump table so that
all subsequent calls for list output
bypass the initialization routine.

As each character is output to port
B, a flag byte is set, indicating that
the printer is busy. When the printer
isagainready, the PIO does an inter-
rupt. The sole purpose of the inter-
rupt service routine is to reset the
‘printer busy’ flag. The character
outputroutine tests the flag byteand
loops until it is reset. When the flag
is reset, a character is sent and the
flag is again set.
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However, if you:

* need to find a source of . . .

Space Ads

People laugh when we tell
them what our space rates are.
They stop laughing when they
realize that a 1/3 page ad costs
about as much as a sack of groce-
ries.

If you are interested in one of
our grocery ads or in something
larger or smaller, call or write.
We'll send a rate card and com-
plete details. The advertising
deadline is October 15 for issue
no. 3, and December 15 for issue
no. 4.

ADS

If you want millions to know what you're doing,
buy a page in Byte.

* need help designing a commercial product
* can provide help on a consulting basis

* want to sell that new BB peripheral we've all been waiting for

Well then, how about an ad in Micro C ?

Want Ads
For a modest 20 cents per
word, you could become famous
on a budget. (Please include
payment with ad.) Where else
could you say

WORLD’S GREATEST
PROGRAMMER
503-645-3253

for only 80 cents?

So write it down just the way
you'd like to see it. Dnt abbrev
the prthng to deth. List the price
if possible and any expected
shipping delay.

Write or call the editorial office for information.

SETSEC
SETFTR
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Notes Froin Garland, Texas

By David Thompson
Clearing up the screen. cu3 &\

The clear-to-end-of-screen com- R3E a7 -
mand is CONTROL Q, not CON- A ANWA - TH2907
TROL W as indicated in the docu- iz TALSb4 0L ek & 141604 § 45)
mentation. s L £M508 UobekB a0e3q0R 3ol

" @, ag O, @
141504 q] s 4] a i
4muz (4) I :;u

Bringing up stubborn boards. Y3, oMHz = o = A

A number of people have been o, | U | % !
contacting Jim and me about prob- ~ ¥7FT 100PF == \ ol \ A1
lems they are having bringing up v ¥ ! o i
boards. One of the most common -i-l-ZSMHa {ne)
symptomsis a pattern of two charac- L P PPy Uso
ters on the screen or a screenful of ) ARGS ———— 0 3880
random garbage. Either way, it basi- 741504 =
cally means that the board probably ( &rss —2d>i2 5,
didn't finish loading the PFM moni- AT e :
tor in RAM so itcould try to clear the . Heavy Lines INDIEATE I - R . Q
screen. NEW COWMNECTIONS 3 4*. sj el 1ol ul il 3

Jim is going to put together infor- ~ ——— — DOTYED LINES INDICATE : -
mation about what they look for

when they troubleshoot boards.
Hopefully, I will have that in time for
the next issue.

Don't forget the 90 day guarantee
which completely covers defective
parts and boards. Plus, he has been
doing out-of-warranty or pilot error
repairs very reasonably. Most of the
time these charges have been be-
tween $25 and $30. The maximum so
far has been $75 (the board had to be
almost completely resoldered,
among other things). That's pretty
hard to beat.

Two CP/Ms

| have noticed that some software
which runs on one Big Board system
will not necessarily run on another. |
also noticed that there are two differ-
ent [Ds when CP/M boots.

I called Jim about this and he said
that those folks who used the BIOS
he sent out with the boards and who
did their own incorporation into CP/
M have a version which origins the
BIOS at EA00. All the folks who
bought CP/M already modified for
the Big Board have a BIOS starting at
E800. The difference has led to some
problems with software which de-
pends on having BIOS in a certain
place.

4 MHz Modification Version 2

Jim said the ready-to-run version
has BIOS shifted down 200H be-
cause they thought they needed
room to store 256 bytes (a double-
density sector) in high memory.
Then the data could be moved into
low memory in 128 byte chunks and
accessed. Jim isn’t sure whether
there is going to be a use for this
space but he is concerned that we
maintain consistancy.

According to Jim, it’s easy to make
the EAOD BIOS into an E800 BIOS.

Original— RES.(MSIZE-20)*1024
New— . RES.((MSIZE-20)*1024)-200

Now reassemble the mess and you
too can ORG at E800.

By the way, a pretty reliable way
to tell which version vou have is to
look at the ID that’s displayed when
you boot CP/M. If it just says 60k
CP/M version 2.2" then you proba-
bly ORG at EA00. If the prompt in-
cludes the words “BIG BOARD”
then you already ORG at ES00.

The separate BIOS (and monitor
etc.) disk Jim is shipping with orders
now ORGs at E800. If you would like
the latest version rather than reas-
sembling BIOS with the modifica-
tion above, send Jim a disk and $3.00
for shipping.

4 MHz (Again).

This is an updated version of the 4
MHz mod printed in issue no. 1.
This version reportedly does not re-
quire special ram. Jim says he has
300ns 4116 working consistently us-
ing thismod. The only difference be-
tween this one and the previous one
is that the CAS and MUXC lines are
each moved left one pin on U%6
(shift register) so that they change
states 50ns earlier. This change
means that the system meets the
precharge requirements for the
slower RAM.

4 M1z Mod Version 2

1. Cut the trace (bottom of the
board) to U76 pin 4.

2. Connect the cut trace (MUXC) to
U76 pin 3.

3. Cut the trace (bottom of the

board) to U76 pin 5.

Connect the cut trace (CAS) to

U76 pin 4.

Remove 1J96.

Connect U97 pin 4 to U96 pin 4.

Don’t replace U96.

g

(continued next page)
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Disk Drive
Motor Control

CP/M patch for serial printer port.

This CP/M modification redirects
the list device output to serial port B.
The default data rate is 300 baud.
This patch does not force the Big
Board to poll any of the handshake
lines on port B. Thus, it has no way
of knowing if the printer buffer is
full. (May or may not be a problem.)
This modification is for those who
ORG at E800.

Enter the characters inside the
quotation marks. <CR> = carriage
return.

The patch:
1. Power up the Big Board (BB).
2. Place a CP/M disk with SYSGEN
onit, in drive A.
3. Boot CPIM,
4. Enter “SYSGEN" “<CR>"
Displays: SYSGEN VER. 2.0
Displays: SOURCE DRIVE
NAME. ..
. Enter "A""
Displays: SOURCE ON A,
THEN TYPE RETURIN
6. Enter “<CR>"
Displays: FUNCTION
COMPLETE. ..
7. Hit the BB RESET switch <CR>

)]

NOTE: You now have an image of Boot,
CPIM, and Bios in RAM starting at
0900H.

8. Remove the source disk from
drive A.
9. Enter "M22C7”" “<CR=>""
Displays: 22C7 00
10. Enter *79"
11. Enter ““C3"
12. Enter 18"
13. Enter “‘F0Q”"
14. Hit spacebar to return to PFM.
15. Enter "M1T90"” "<CR>"'
16. Enter /47"
17. Enter “EB’*
18. Hit spacebar to return to PEM.
19. Place blank disk in drive A.
20. Enter G100
Displays: SYSGEN VER 2.0
21. Enter “<CR>"’
Displays: DESTINATION
DRIVE . ..
22. Enter A"
Displays: DESTINATION
ONA...

23. Enter “<CR>"
Displays: FUNCTION
COMPLETE. ..
24. Enter “<CR>"

The disk now contains a CP/M
system that supports CONTROL P
(and PIP LST:=) for listings. As
mentioned above, the output is on
serial port B and is 300 baud.

Editor’'s note:

To change the baud rate, create
F.COM as follows:

Enter “DDT"” “<(CR>"

Enter “A100” “<CR>""

Enter “MVI A, XX" “<CR>"
Enter “OUT 0C” “<CR>""
Enter “JMP 0" "< CR>"'

Enter “<CR>"

Enter “G00” " <CR>"

Enter ““SAVE 1 F.COM”
RN

RN W

This routine sends a single byte
(XX) to the channel B baud rate gen-
erator. [ am working at 9600 baud so
[ replace XX with OE. See the Big
Board Theory of Operation for other
baud rates.

Once you have completed the
baud rate program, simply enter “F’
“<CR>" from the CP/M prompt to
set the baud rate.

No UPStoaPO Box?

Jim Tanner lists his mailing ad-
dress as a PO Box but he also has a
street address that works for both
the post office and United Parcel
Service. (The ZIP is different.)

Jim Tanner

Digital Research Computers
2702 Industrial Lane

Suite J2

Garland, Texas 75041

Phone 214-271-3538

By David Thompson

DISK MOTQR(S)

SuTPUT

t Hov

o SOLID STATE
= RELAY 4

Disk AC Control Circuit.

If you're tired of listening to your
disk drives grind on hour after hour,
here’s relief.

The board must have the timer op-
tion installed and you must jumper
pin 3 to pin 4 and pin 7 to pin 8 on
JB2. This supplies the one second in-
terrupt to the Z80. If the Z80 counts
all the way to 30 after the most recent
disk access then it sends a command
to the system PIO to drive the output
of U112 pin 2 low.

Terminal 7 on the Big Board power
connector is tied to U112 pin 2. This
terminal is high (about 4V) when the
system is doing a disk access and
goes low if there hasn’t been an ac-
cess for 30 seconds.

Simply connect theinput of an op-
tically isolated solid state relay be-
tween terminal 7 and ground. Then
connect the output in series with the
AC to the disk drive motors. (But do
not connect in series with the drives’
DC supply.)

I tried mechanical relays at first,
but even the type made to be driven
by TTL have problems. Whenever
you use mechanical switches to start
and stop motors you get interesting
transients on the AC line. Interest-
ing transients occasionally cause
CPUs to go off picking daisies.

I am now using an ITT solid state
relay P6-3DCC-120R5. It has a (P6)
package, a 3VDC (3D) input, a
120VAC output with random
switching point (120R), and it han-
dles up to (5) amps. It is also small,
quiet, and hasn’t yet sent the system
packing.
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Jumpering The Wild Shugart

By David Thompson

Shugart set a new standard for ob-
scurity when they came out with
their SA 801 user’s manual.

It's not that they don't tell you
how to jumper their drives, the only
problem is figuring out what they
told you. Once you figure it out,
don’t go back and look at the man-
ual, you'll just get confused again.

So on that note, here’'s what [ fig-
ured out.

For drive A, jumper only the fol-
lowing: DC, C, DS1 (Drive Select 1),
T2, T3, T4, T5, T6, HL, A, B, T1, 800,
¥

For drive B, change D51 to DS2.
For drive C, change D51 to DS3, and
$0 on.

For the last 9 months or so, Shu-
gart has been shipping drives with a
new circuit board. The new board is
completely interchangeable with the
old one, but the new one does not
use the -5/-15V pin on the DC sup-
ply jack (J5). The pin is there but is
not connected to anything because
the new board does not need -5V.

One way to tell whether you have
a new or old style drive is to check
the bottom left hand corner on the
circuit board. The old drive has a -5V
regulator there. On the new one,
that corneris pretty empty. Also, the
resistance from the -5V pin to
ground is infinite on the new
boards.

I had one of the new boards but
the old documentation so I spent a
couple of ‘interesting’ evenings try-
ing to make sure the -12V I was sup-
plying would be properly turned in-

to -5V on the board. (Oh well, if
everyones' documentation were
perfect there probably wouldn't be
so much need for user groups.)

Note: The following information -is
from Bill Klevesahl, Shugart's product
manager for the SA 800 series.

Test points for both boards.
1,2 Amplified read signal
5,6,7 Ground
10 -Index
11 +Head Load
12 -Index and Sector Pulses
16 +Read Data
25 —~Write Protect
26 —Detect Track 0
27 +Step Pulse

Test points on the old board only.
3,4 Differential Read Signal (this
signal is now hidden inside the
new LSl read chip).

21,24 -Data Separator Timing
(thereisnolonger a pot to adjust
this).

Test points on the new board only.
8 | Data Window (for checking
FM data separation).

Optional features on the new board.

+ Add-trace option TS enables true
FM data separation, maintaining
synchronization during address
marks.

» Add-trace option NFO prevents
the head from being forced out past
track 0.

Coming
Up

Articles you’ll be seeing in the

future.

* Reverse video cursor

» 5inch disk interface

= Real time clock routine

*Converting a TV into a real
video monitor

* More on the PFM monitor

* Review of 3 assembly language
texts

» Bios modifications

Articles we'd love to see.

» Trials and tribulations of bring-
ing up a Big Board

*How you've improved the
PFM monitor

- Hard disk interface

« Filling out the second bank
with system RAM

* DMA interface

* Double density disk interface

- A graphics display

» A speech generator

+ A simple ROM burner

s Interfacing with particular
printers etc.

» Anin-depth series on CP/M

« Reviews of FIG Forth and Forth
79 :

* Reviews of BDSC, White-
smith’s C, CW/C and Super-
soft’s C

* Computer consulting using a
Big Board

- Reviews on peripherals, key-
board, video monitor, power
supply, cabinet, disks, etc.

* Other software reviews. Even
if you are just borrowing a copy
to evaluale, please let us know
how vou like it.

= Book reviews

If vou are
immersed in

The formatting program
lisgted in issue 1 contains projects,
a bug. If the praogram hag please share
a problem accessing a disk your
irt drive B, it reformats experience
the disk in the default with all of us.
drive (A).

Teswe % will include a
revisaed format program.

B LR

any of these
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Direct Input Routine

More
Power Supplies

By Andrew P. Beck

Fseembly Listing

Fa0o0 ES SUER FUSH HL i0AVE ADDRESS OF HLY
Faol CDOAF O CALL KBDST sGET KED STATUS

Fa04 B7 orR A sIF 4=0 DATA AVAILABLE
Faas CADEFa JF Z ISDATA :JF TO DATA SAVE ROUTINE
Faog E1 FOF HL s5GET ADDRESS BACK

Faue AL INC A sA=FF 18 MO DATA, MAKE 1T o
FBoA 77 LD (HL), A iSTORE O IN HLY

F80oE 23 INC HL ;DO BOTH BYTES

Faot b LD (HL),.@&

FROD cw RET SRETURN WITH HL%Z = o
FROE CDOTFO  ISDATA CALL KEDIN SBET INFUT CHAR INTO A
FE11 E1 FOF ML iGET ADDRESS OF HLY RACK
FE12 s LD (HL).A :STORE DATA, LOW ORDER
FE1Z= 2 INC HL

Fg14 SH00 LD (HLY,O iHIGH URDER = o

FH1& ce RET iRETURN TO BASIC

AB Computer Products
FO Box 571
Jackson, NJ 08527

-— Foke the above pragram into FBOO+ ==

SO0 SUBR = aHFBOO0

S10 DATA AHES, &HCD, &HOS , XHFO, XHET , 4HCA , SHOE , HHFB
SO DATA HHEL, ¥HIC, &H77, %HIF, M7 7, &HLO, %HCD, LHOP , LHFO
I30 DATA EHEL,%H77, %H2T, &HT&, QHOG, LHCT

340 FOR I=0 TO 22
%0 READ INST

560 FOKE SUBR+I, INST
70 ONEXT

== Demonstratiaon routine -—

SBO HL%=0

G590 CALL SUBR (HL%)
500 IF HLY=0 GOTO 590
610 IF HL%=Z THEN STOP
&30 PRINT CHR® (HL%) 3
530 BOTO 390

This routine makes it possible to do
direct input with Microsoft basic.
First, a machine language subrou-
tine is poked into an unused area of
the system monitor.

This subroutine calls the monitor
subroutine and the monitor checks
to sec if an input character is availa-
ble. If none is available, the 11L% is
set to zero. If a character is available,
itis stored in HI.% before a return is
executed.

In the demonstration program, a
returned character is echoed on the
console. If the character is " C, the
demonstration stops.

By David Thompson

I just received a catalog from ACDC
Electronics and they list a power
supply that should power the Big
Board and a couple of drives. (Like
the Power One, you still have to fi-
nagle +12V but that isn’t hard, see
Issueno. 1.)

Model ETV801 provides:

+5V at9 amps

-12V at 0.8 amps

+24V at4.5 amps peak
Price is $132 (list, single)

They don’t mention how they
handle over-current protection, but
they do indicate that they only have
over-voltage protection on the +5V
line unless you specity the -1 option.
They don’t say how much extra you
pay for the option,

ACDC Electronics

401 Jones Rd

Oceanside, CA 92054

Power/Mate also has an open
frame linear with the same specifica-
tions as the ACDC model above, but
the PowerMate model ED-132AV
lists for $120 (single).

Power/Mate

514 S River St

Hackensack, NJ 07601

Something New

DataCast
345 Swett Road
Woodside, CA 94062

I just received issue no. 1 of Data-
Cast and I'm impressed, very im-
pressed. This is a bimonthly maga-
zine for ‘major micro systems and
telecommunications.” ‘Major micro
systems’ means CP/M in a business
or OEM environment and ‘telecom-
munications’ means networking.

Jim Warren, guiding force behind
the West Coast Computer Faire, is
behind this magazine and I suspect
it will be around for a long while.
Subscriptions are $18 per year (6 is-
sues).

He is starting with a staff of 19 (if
you include the mascot, Sir Lick-A-
Lot) and it shows. The first issue is

64 pages and about 60 pages of that

is copy.

Some first issue articles:

* What is Telidon and Why is AT&T
Adoph’ng 1t?

*Overview of Home Information
Services

* A Seminar for Independent CP/M
Software Vendors

* Software Documentation Protocols

* An Index to CP/M Software and
Vendors

Other Interesting Periodicals

Dr. Dobb’s Journal
PO Box E
Menlo Park, CA 94025

Lifelines
1651 Third Ave
New York, NY 10028

Please let us know about your fa-
vorite magazines.
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Program Storage Above PFM

By Don Retzlaff

There are numerous times when
you want to write a small assembly
language program to use as a printer
driver or other routine. These small
utilities need to reside in high mem-
ory so they can operate at the same
time as routines which reside in the
normal transient program area
(starting at 0100H).

Since programs are loaded start-
ing at 0100H, these utilities must
load themselves into high memory.

There is a considerable amount of
memory available above PFM that is
not dedicated to any other use. PEM
version 3.3 uses upper memory
starting at FOOOH through F7E6H.
The RAM area FFO00H through
FFC8H is used for data storage. This
leaves the memory from F7E7H
through FEFFH and FFC9H through
FFFFH available for your use. Not all
of this space is really available since
future releases of PFM could use
some of this space.

I recommend that you limit your
programs to the following areas:
(FAOOH through FEFFH and FFEOH
through FFFFH).

Moving the program up

In order for your routine to start
out as a normal COM file but wind
up in upper memory, ithastodoa
qulck shuffle.

When the COM file is executed it
isloaded into memory starting at
0100H.

2. Execution starts at 0100H.

3. The first few statements (starting
at 0100H) must copy the routine
into upper memory.

4. An initialization routine may
then be executed.

5. Controlis then transferred to the
routine or back to PEM.,

In order to accomplish all of the
above it is necessary to do the fol-
lowing;:

1. Write your assembly language
routine as follows:

a. The origin is set at the desired
point where your routine is to
reside.

b. Your program must start
with a short move routine.

6435 Northwood
Dallas, TX 75225

¢. An initialize routine usually
follows that patches (hooks)
your routine into the monitor
or PFM.
d. Yourroutine follows.
e. The last statement defines
the length of the program.
2. Assemble your program.
3. Execute DDT and load your HEX
file into memory. Typlcally this
is done as follows:

>A DDT NAME.HEX

This will load your program into
memory at the desired localion (ex-
ample EAOOH). The program will
not execute.

DDT will print out starting and
ending addresses.

NEXT PC/n
FAxx FAQO

4. Using DDT, move the program
from upper memory to 0100H.

MFAO00,FAxx,0100

5. Transfer control back to PFM by
typing:
GO0

6. Save the program using the
SAVE command.

SAVE 1 NAME.COM
You must save the program in 256
byte blocks. Using 1’ will save 256
bytes, ‘2’ would save 512 bytes, etc.
7. The program is now ready for
execution asa COM file.

The above procedure may seem
long and rather involved but after
you have doneit a few times you will
find it very quick and simple.
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