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Editorial Comments
Last month I covered the interesting
software news of NCC. This month I
will tell you about the hardware that
caught my eye.

Based on the number introduced, I
would have to say that hard disks
dominated. It seems that every
known peripheral manufacturer has
announced some sort of small Win-
chester type hard disk. Most of the
people I spoke with were less inter-
ested in the specifications than in
which of these drives would survive
until the next NCC. Of the ones I
saw, the Priam, boasting 70 meg-
abytes in an 8-inch drive, was the
most alluring. For a full score card, I
suggest Infoworld; they somehow
knew what we all would see at NCC
long before the show was to open.

On the subject of disks, Sony was
showing their 3-inch floppy drive.
Although it had been previously in-
troduced, NCC was my first chance
to see this drive up close, and it is a
marvel of miniaturization. Sony is
asking very high OEM prices ($1200)
for this drive, leading one to specu-
late as to when Sony itself will intro-
duce a competitively priced portable
computer with these drives. Cer-
tainly, Sony will venture into the
computer market before long.

Sony also demonstrated their 19
megahertz color monitor. The detail
of the color graphics is indescriba-
ble. Unfortunately, these monitors
are too expensive for inclusion with
your graphics board and keyboard,
for the moment. Any student of his-
tory will tell you that it won't be long
bfore such monitors are common-
place. While on the subject of termi-
nals, I wonder when the long-await-
ed LCD displays will be introduced.
My eyes will have to tolerate CRTs a
little while longer. Maybe next year.

An interesting add-on for CRT ter-
minals was shown by both Lear
Seigler and Ampex. The touch-sen-
sitive face plate, which can be
mounted in front of any CRT, re-
ports the coordinates of points
touched via a separate RS232 port.
This is a good alternative to a light
pen in many user-oriented applica-
tions. Just imagine the fully equip-

ped terminal of the future (sooner
than we think), with voice synthe-
sis, voice recognition, and a touch-
sensitive screen. I wonder if it will
have a keyboard.

Speaking of keyboards, Micro
Switch introduced some keyboards
at NCC which were so close to type-
writer feel that you could barely tell
with your eyes closed. I look for-
ward to seeing these beauties incor-
porated in 'better' terminals later
this year. Why only 'better' termi-
nals? Because the manufacturers of
bargain terminals would rather give
us blinking, flashing, underlining,
highlighting, inverse video, and co-
lor, than a comfortable keyboard.
Probably because such features sell
terminals while a good keyboard on-
ly serves to make them usable.

On the Japanese front, computer
systems were shown by Toshiba,
Oki, and NEC. All exhibit wonderful
features at competitive prices. The
Oki for example has the ability to
produce wonderful, high-resolution
color graphics. Unfortunately, most
of the Japanese machines I have seen
have painfully slow disk access
times, some taking between 30 and
40 seconds just to load Micosoft BA-
SIC-80. It seems that their CP/M im-
plementations could use a little
American 'know-how'.

A new computer was introduced by
Televideo. It is composed of a 950
terminal with a 64k, Z80-based, sin-
gle board computer housed within.
The buyer can choose between vari-
ous floppy and 5-inch Winchester
combinations in outboard boxes.
Multi-user configurations are ac-
complished by hooking several of
these computers together in a dis-
tributed processing type manner.  To
this end, Televideo will distribute a
multi-user operating system called
MMM/OST which is CP/M compati-
ble. General Electric service con-
tract will be offered to purchasers.
Perhaps, this will be the first 'ap-
pliance' computer.
New microcomputer-oriented print-
ers were everywhere at NCC. Slow
Daisy wheels, fast Daisy wheels,
dense dot matrices, even an ink jet.
Among the dot matrix printers,

many are attempting letter quality
print by either multiple passes or in
one case (Toshiba), by a single pass
with a 25 wire head. To my eye,
none have yet achieved the print
quality shown by the Sanders prin-
ter. Sharp exhibited an ink jet printer
which produced print that was very
close to letter quality. Most com-
puter veterans, however, shake
with fear when this type of ink jet
mechanism is mentioned, and start
quoting horror stories of unreliable
operation. I hope that, if and when
Sharp decides to market this printer,
the historic ink jet design hurdles
will be overcome.

One of the most significant signs of
things to come, however, did not
happen at NCC. In fact it was the in-
troduction of a new audio product
by Sony, the 4 3/4-inch video disk
style audio recording. The specs tell
of laser technology and one hour
playing times. Movement towards
making this a world audio standard
are already well underway. I look
forward to seeing this type of tech-
nology applied to computers; per-
haps in the first full fledged 'carry-
along' computer.

While any single prediction of the
future is risky, it is certain that com-
puter technology will continue to
race ahead at an ever-increasing
rate, a fact reinforced by this year's
NCC. See you next month.

p.s. Last month I quoted incorrect
prices for the PDP 11 version of
XENIX as available from Lifeboat
Associates. The correct prices actu-
ally range from $3000 to $10,000 de-
pending on the number of users.

Last month I named several soft-
ware vendors as the only ones exhib-
iting at NCC. I omitted mentioning
that Microfocus was also there,
showing CIS COBOL. Sorry.

Harris Landgarten

Lifelines is accepting applications
for software reviewers in many dif-
ferent categories. Please include
your field of interest and any sam-
ples of past work. Mail all informa-
tion to me, care of Lifelines.
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Patrol, where he taught emergency
paramedical procedures. I mean
really, where's a cop when you don't
need one... Soon enough, I was lis-
tening to the old mainframe, mini
and micro story again.

Looking back on this whole blasted
episode, I am reminded of how the
definition of 'full-size passenger
cars' has changed to reflect the fact
that they no longer make them. As
relates to computers, I think a one
line BASIC program can more than
say it all. (In case it can't, superflu-
ous parentheses have been added).

Class, class! Please come to order!
(Do you remember that? Just what
were they telling us?)

The program:
DF = (SC A 2)*(BS A 3)

The variables:
DF means 'Definition Factor'. Of
course DF could stand for other
things, but let's all act like grown-
ups!

SC means 'System Cost' (and no-
thing else!).

BS is the 'Byte Size' (bit width of the
accumulator. Don't even think it!!!

The formula explained:
DF is the product of SC squared and
BS cubed. If DF is a relatively small
value, it suggests a 'micro'; if DF is a
huge value, it suggests a 'main-
frame'; if DF falls somewhere be-
tween 'relatively small' and 'huge',
it's probably a 'mini'. More to the
point who cares?

If I had been the first to address this
whole tedious topic, all computers
would fall into one of two general
categories:

1: The Unaffordables (what you
can't afford-mnemonic U)
2: The Affordables (what you can
afford-mnemonic A)

U2 MACHINES: Your buddies in the
IRS and telephone company keep
track of you with the U2 machines.
Aren't you glad they do?

U3 MACHINES: A taste of Hell. Ma-
chines at this level keep track of our
out of state parking tickets, summon
us to jury duty and screw up our bills
and bank statements.

U4 MACHINES: Look for U4 equip-
ment when you travel abroad. They
can complicate your life like the
more familiar U3 models, but they
will take much longer to to do so and
are more prone to gross error. Some
U4 machines misbehave due to
primitive software, others fail be-
cause some adolescent third-world
guerillas have clobbered a major
power generator. It doesn't really
matter why U4 machines flame out,
just take it as a matter of faith that
they do. When U4 software is at the
'trailing edge' of very bad, it's any-
one's guess who'll be the loser. True
story: A few years back, I spent way
too much during a long and deluxe
European vacation. Some two years
later, it dawned on me that some
umpty thousand dollars worth of
overseas charges would never ap-
pear (on my bills from a major credit
card company) unless of course I
chose to bring it up. A major test of
my character if ever I saw one.

THE 'A' MACHINES

Note: The first part of this offering
begins with my visit to NCC '81. I
had hoped this column would ap-
pear in the June issue, but I was de-
layed due to bad weather.  . . Sorry! If
belated lowdowns upset you, then
curse at the sky and leave me out of
it!

How did I end up in Calumet City?
Good question! Quite simple; I de-
cided to visit NCC the day it opened,
but by then, better accommodations
were (more than) fully booked. Alas,
in today's world, attempts to be
spontaneous are often punished by
banishment to shabby motel rooms,
nearby smoke belching factories in
high-crime districts. Anyway, NCC
was quite a treat... I assume that
most of you have already read the
major scoops, so I'll try for a human
interest story.

The somewhat clad model at a cer-
tain exhibit had won my heart by the
second day. As it turned out, my
hopes of meeting this lovely person
went for naught. However I did try,
part of which was buying (an over-
long) lunch for two of the guys from
that same exhibit. Now here's the
picture, I only wanted a proper 'in-
tro' to the pretty 'demo-lady', but all
these guys would talk about was
how they felt about whether some of
the newest computers were main-
frames', 'minis' or 'micros'. Give me
a break! Some six years of reading
hobbyist oriented publications has
convinced me that that topic has
been driven deeper into the earth
than drill bits from an unproductive
North Sea oil platform. (Most pub-
lished benchmark results are in the
same league). To grossly understate
the case, I knew I was staring Baron
Boredom (death-dealing Voodoo
spirit) right in the eye.

Now usually I can cut tedious con-
versations short by pretending that I
am violently ill. This time, it did not
work. One of these guys used to
work for his home state's Highway

Al MACHINES: Here we have state
of the art eight bit systems; as in the
best stereo systems, separate com-
ponents are often the tip-off. Also,
look for multiple user options, bus
compatible cards from several man-
ufacturers (e.g. S-100 or STD), ex-
tended memory addressing and/or
bank select options. No matter
which CPU is involved, it is general-
ly being run fast enough to screw up
the neighbor's TV reception while
also irradiating its user. Ironically,
most of these eight bit beauties can-
not draw detailed pictures of the
Starship Enterprise (which many
lesser systems draw with ease).

Buy an Al machine. Even better,
learn how to use it; you just might
end up with a reliable management
tool suited to your own small busi-
ness. If not, don't get down on your-
self, at least you showed good acu-
men for a [well-heeled] hobbyist.

(continued next page) 3



1805 Underwood Blvd., Delran,
N.J., 08075). If $25.00 is too big a
bite, and if the May 18 Computer-
world cannot easily be found, I'll tell
you this much: Seventeen desktop
microcomputer systems were rated;

guess which one was rated dead-
last!

Enjoy the Nice Weather,
Zoso

A2 MACHINES: Like the Al ma-
chines, but here some corners have
been cut. You will find these wher-
ever hardware geniuses hang out.
A2 items are functionally identical
(or perhaps better than) Al units,
but are rarely seen in public. This is
because everything is interconnect-
ed with unmapped wires and alliga-
tor clips. Some of America's most in-
novative technology exists within
the A2 category, but don't count on
ever seeing any of it. The people
who construct these unique and del-
icate masterpieces have no time for
new friends, especially you!

Obviously, some 'Affordable' ma-
chines would belong in even lesser
categories, but I have already writ-
ten threadbare computers, and in
keeping with my policy of trying to
write a class column, I refuse to dis-
cuss them any further.

Three weeks later, how about some
old business.  . . You may recall that in
the May issue I discussed Intertec's
[non] service policies for certain
equipment which they used to
make, and that Mr. Wells of Intertec
(sort of) replied. I say 'sort of ' be-
cause I think Mr. Wells missed my
point. I was questioning their policy
of refusing to offer factory service on
[recently] discontinued products.
As far as I'm concerned, there is only
one good reason for a company to
turn its back on products less than
five years old, that one good reason
being Chapter XI.

CPMUG Volum e 51
DESCRIPT ION:  STAGE2 MACRO PROCESSOR

By:  D i ck  Cu r t i s s

NO. SIZE NAME COMMENTS

CATALOG.051 CONTENTS OF CP/M VOL. 51
51 .1 2K ABSTRACT.  051 Ove rv i ew  o f  vo l ume
51 .2 16K ALX .S2M Assemb ly  Lang .  Ex tens ion  macros
51 . 3 3K ALX-.DOC Doc on above
51 .4 3K ALXTEST.ALX

ALXTEST.ALX

Samp le  mac ros  t o  tes t  above ,
i nc l ud ing  e r ro rs  to  be de tec ted .

51 .5 4K CIO .ALX Conso le  1 /0  r ou t i nes  i n  ALX
51 . 6 2K CRCK.COM K.  Pe te r sen ’ s  p rog ram to  CRC

check  f i l e s
51 .7 1K CRCKLIST.CRC Con ta ins  the  CRCs fo r  a l l  f i l e s

on t h i s  d i sk ,  ( excep t  i t se l f )
51 . 8 2K DEMO.S2M In te rac t i ve  STAGE2 demo mac ros .
51 .9 17K DI SKI 02 .  SRC ( * )  d i sk  1 /0  fo r  STAGE2 processor
51 .10 6K DISK IO2- .DOC ( * )  DOC on above
51 .11 5K FLD1 .DAT ( * )  Samp le  da ta  fo r  FLUB tes t
51 .12 4K FLD2 .DAT ( * )  ”
51 .13 13K FLT1 .FLB ( * )  Samp le  p rog ram fo r  FLUB tes t
51 .14 11K FLT2 .FLB ( * )  ”
51 .15 IK FLUBS.  SUB ( * )  Submi t  f i l e  fo r  FLT1 ,FLT2 ,  STG2 .
51 .16 4K FLUB8080 .S2M ( * )  Macros  to  t u rn  FLUB to  8080 asm
51 .17 3K HELP.DOC F i r s t - t  ime r  ’ s ” t o  do”  l i s t .
51 .18 2K IMPL.DOC ( * )  Notes on imp lemen t i ng  STAGE2
51 .19 2K INTERACT.S2M Another  mac ro  demo.
51 .20 22K INTRO.DOC In fo  to  ’ ’ r ead ”  STAGE2 mac ros ,

and w i t h  d i l i gence ,  w r i t e  t hem.
51 .21 16K I OOP. SRC ( * )  I /O  p rocessor  8080 sou rce
51 .22 1K I OOPS. SUB ( * )  subm i t  f i l e  fo r  macro  pass

+ asm o f  above .
51 .23 IK MEMORY. INP Ano the r  mac ro  demo.
51 .24 2K ST2T .DAT ( * )
51 .25 12K STAGE2.COM The execu tab le  macro  processor

i t se l  f .
51 .26 48K STG2 .FLB ( * )  Sou rce  f o r  STAGE2 in  FLUB code
51 .27 5K STG2MATH.ASM ( * )  STAGE2 suppo r t  r ou t i nes
51 .28 5K STG2SUP.ASM ( * )  ’’
51 .29 8K TERM.ALX Samp le  8080  t e rm ina l  p rog ram

w/ALX mac ros .
51 . 30 3K TERMSUP.  ASM Subrou t i nes  for  TERM.ALX
51 .31 2K USE. DOC How to  execute  STAGE2.
51 .32 6K VDB.ALX TDL v i deo  d r i ve r  in  ALX,

a ’ ’ s t a te  mach ine ” .
51 .33 5K VOLUME51 .DOC Dick  Cu r t i s s ’  own exce l  l en t

documen ta t i on .

( * ) F i l es  are  necessa ry  on l y  t o  change  STAGE2.

On page 65 of the June '81 Byte is
another full page, full color ad from
Intertec. Oddly, they mention a
"new QD model", and go on to say
"QD users have been impressed by
the inherent reliability of the sys-
tem". I don't get it; is the QD new or
are there legions of satisfied users?
This ad goes on about service with a
"common screwdriver" and "total
commitment [sic] to product and
customer support" (see my May co-
lumn). The beat goes on. . .

On page 20 of Computerworld (May
18, '81) is a summary of Datapro's
'User Ratings of Computer  Systems'
(1981 part III). It sure seems to vindi-
cate my last excursion into the land
of hardware tips and caveats. (For
$25.00 you can buy the whole report
direct from Datapro Research Corp.,
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A Tutorial on Volume 51 by Ward Christensen

ch ine .  They are exp ressed  in
assembly language and the macro
assembler t r ans la tes .

For examp le ,  when I coded the
macro:

CPM OPEN,OUTFCB

the macro processor (D ig i ta l  Re-
sea rch ’ s  MAC in t h i s  case) r e -
p l aced  the macro w i th  the 8080
assembly  i ns t r uc t i ons :

LX I D,OUTFCB
MV I C,0PEN
CALL BDOS

because  t ha t  is what the CPM
macro I wrote to ld  i t  to do.

In t h i s  examp le ,  OPEN, and
OUTFCB, were parameters  passed to
the macro .  The ac tua l  macro
i t se l f  d i dn ’ t  con ta i n :

LX I D,OUTFCB

because  then i t  cou ld  only do
th i ngs  to OUTFCB. I ns tead ,  i t
con ta i  ned:

LXI D,?P

where ?P is the " symbo l i c "  name
for the second parameter  passed
via the CPM macro.

Macros can be much more complex
than t h i s ,  and can deal with much
more than s imp l y  assemb ly  lan -
guage programming. Let ’s look at
STAGE2 for some examples.

WHAT IS STAGE2?

STAGE2 is a general purpose macro
processor.  As such, i t  can han-
dle text other  than assembly lan-
guage.  An examp le ,  w r i t t en  by
R icha rd  Cu r t i s s  in STAGE2, is
used in con junct ion with a master
ca ta log  as maintained by my UCAT
prog ram.  Dick occas iona l l y
renames a disk, so that  now and
then two disks appear in MAST.CAT
wi th  the same number ,  but  w i th
d i f f e ren t  names. I ran his pro-
gram on my MAST CAT jus t  for the
fun of i t ,  and was su rp r i sed  to
f i nd  I had two d i sks  w i th  the
same number. I t  was an ove rs i gh t

(continued next page) 5

I have j us t  completed ca ta log ing
vo lume 51. R i cha rd  Cu r t i s s  of
Sea t t l e ,  WA, imp lemen ted  the
STAGE2 macro processor which is
descr ibed in the book: "So f twa re
Too ls  for  Non -Numer i c  App l i ca -
t i ons "  by Wm. M. Waite ava i lab le
f rom P ren t i ce -Ha l l ,  I nc . ,  Rt.  59
at Brook H i l l  Dr . ,  P.O. Box 505,
West Nyack ,  NY 10994.  The p r i ce
is $24.95 plus tax and handl ing.

R i cha rd  did an exce l l en t  j ob ,
both  in the imp lemen ta t i on ,  and
in the documentat ion.

WHAT IS A MACRO PROCESSOR?

The f i r s t  ques t i on  m igh t  be:
"What is STAGE2?". The answer :
"A macro p rocesso r " .  Feel f r ee
to sk ip  to the head ing  "What is
STAGE2?" if you know what a macro
p rocesso r  is .  Le t  me g ive the
rest of you an overv iew.

Assembly language programmers on
la rge  ma in f rame  compute rs  f re-
quen t l y  use MACROS to  avo id
l ea rn ing  and imp lemen t i ng  de-
t a i l ed  i ns t r uc t i ons  and data for -
mats which ask the ope ra t i ng
system to per fo rm a ce r t a i n  func-
t ion .  The most f r equen t l y  used
ins t ruc t i ons  aid input and ou tpu t
on f i l e s .  For examp le ,  as in
CP/M you must open a f i l e  before
you can read from i t  or w r i t e  to
i t .  In o rde r  to  open a f i l e  in
CP/M, you m igh t  t yp i ca l l y  code
the sequence  be low .  (I  have
included al I EQUates to make the
example comp le te . )

FCB EQU 5CH ; SYSTEM
OPEN EQU 15 ;FNC #
BDOS EQU 5 ;ADDR

so much code. For examp le ,  a
general ized CPM macro takes two
operands:

1- a f unc t i on ,  l i ke  OPEN in the
above example.

2- a value to be passed to BDOS.
This might be the address of the
FCB fo r  the f i l e  to be opened ,
the DMA address to be set ,  etc.

By s imp l y  de f i n i ng  a set  of
equates and a CPM macro, I can do
th i ngs  qu i t e  " n i ce l y " ,  or more
impo r tan t l y ,  " r eadab l y " .

(Should you be in teres ted in the
macro, I have included i t  at the
end of the a r t i c l e .  See footnote
1 .)

How is t h i s  macro used? For
examp le ,  the f i l e  open used be-
fore now becomes s imply :

CPM OPEN,FCB

If  I wanted to w r i t e  one sector
to a new f i l e ,  I’d have to erase
the f i l e ,  make i t ,  set the DMA to
the bu f f e r ,  w r i t e ,  and close i t .
This would r equ i re  qu i t e  a few
8080 i ns t ruc t i ons .  With macros,
th is  becomes:

CPM ERASE, OUTFCB
CPM MAKE, OUTFCB
I NR A ;0FFH = ERROR
JZ ERROR
CPM SETDMA, OUTBUF
CPM WRITE, OUTFCB
CPM CLOSE, OUTFCB
CPM SETDMA, 80H

(The f i na l  SETDMA to  80H is a
good p rac t i ce ,  the reason being:
if you are running under SUBMIT
in CP/M 1.4, and have a p rog ram
which r e tu rns  to CP/M w i t hou t
rese t t ing  the DMA address to 80,
the next command in the SUB f i l e
wil l  not be processed proper ly . )

I’ve gone into a lot of de ta i l  on
a spec i f i c  macro app l i ca t i on .
Let ’s  genera l ize.  The Waite book
says t ha t  a group of macros  is
l i ke  an abs t rac t  mach ine .  This
machine is l ike the real computer
but has a l a rge r  set  of ope ra -
t i ons .  The ind iv idua l  macros are
ope ra t i ons  of the abs t rac t  ma-

LX I D,FCB
MV I C,0PEN
CALL BDOS

These i ns t r uc t i ons  w i l l  cause a
d i r ec to r y  sea rch  of the disk to
f i nd  the f i l e  whose name is
stored in the f i l e  cont ro l  block
(FCB).

I have w r i t t en  some simple macros
fo r  CP/M, to  save w r i t i ng  qu i t e



0 (+ - * / )  are the cha rac te r s
to be used for zero,  space,
l e f t  pa ren thes is ,  add i t i on ,
sub t rac t i on ,  mu l t i p l i ca -
t i on ,  d i v i s i on ,  and r i gh t
parenthes  i s .

This makes STAGE2 immed ia te l y
appear " c ryp t i c " ,  but consider  i t
i n s tead  as " f l ex i b l e " — since you
can choose any charac te rs  so they
don ’ t  con f l i c t  w i th  the cha rac -
ters in the text you are process-
ing.

R i cha rd  Cu r t i s s  has r ecen t l y
taken to using the accent grave
and the "not" sign (ASCII 60H and
7EH) s i nce  he can " s tanda rd i ze "
on them, because they would rare-
ly appear in anyth ing being pro-
cessed .  A lso ,  s i nce  the "ma tch
any t ex t "  cha rac te r ,  and the
"parameter  escape" charac te r  can
never occur on the same l ine, nor
can the two cha rac te r s  "end of
p ro to t ype "  and "end of macro
body", these four charac te rs  may
be represented by two.

Let ’s  look at the f i r s t  prototype
line of the DUP macros:

$,$#

This matches any l ine which con-
t a i ns  a comma. The # says t h i s
is the end of the prototype l ine,
so comments may f o l l ow .

The next l ine:

_VOL !20%

_VOL is a cal l  on the VOL macro,
pass ing  i t  t he  vo lume
name.number. The name.number is
represented by the s t r i ng  "!20".
The appearance of ’’!’’ fo l lowed by
a number from 1 to 9, means you
are r eques t i ng  a pa rame te r ;  in
th is  case, parameter  2, the disk
name.number .  The "0" f o l l ow ing
the  ’’ ! 2 ’’ i s  a pa rame te r
convers ion request .  Conversion 0
in STAGE2 simply copies the para-
mete r  to a l i ne  which STAGE2 is
bu i l d i ng  ca l l ed  t he  CURRENT
LINE,  or CL, which w i l l  be ou t -
put ,  or used for f u r t he r  proces-
s i ng .

The f i na l  l ine  in the $,$ macro
is a lone % s i gn ,  which means
"end of macro".

M i c roso f t  MACRO-80 command l ine,
1 .e .

STAGE2 des t i na t i on ,  I i s t=source

"source" t yp i ca l l y  cons i s t s  of a
macro l i b ra r y ,  then a comma, then
the f i l e  of t ex t  to  p rocess .
Thus, to scan MAST.CAT for dup l i -
ca tes  us ing  STAGE2, w i th  the
DUP.S2M macros, (S2M means Stage
2 Mac ro ,  but  may be any name),
t ype :

STAGE2 NE W.CAT,C0N:=DUP.S2M,
MAST.CAT

NOTE the MAST.CAT is immediately
f o l l ow ing  the . . .S2M, but  t hese
narrow columns cou ldn ’ t  hold i t .

Le t ’ s  look at the  DUP macro i t -
se l f .  BEWARE: i t  is very " c ryp -
t i c " ,  but  i f  you bear w i th  me,
you ’ l l  unde rs tand  i t .  The com-
p le te  macro is shown in FIGURE 1.
I ’ l l  e xp la i n ,  hope fu l l y ,  enough
to help you understand i t .

NOTE tha t  R i cha rd ’ s  INTRO.DOC
f i l e  is su f f i c i en t  to  help you
read, and even tua l l y  w r i t e ,  your
own macros. What I am doing is
adding some more de ta i l s  on exa-
m in ing  a s i ng le  mac ro ,  to  help
save you a b i t  more t ime.

The l ine  t ha t  s t a r t s  out  w i th
"#$? !0  (+ - * / ) ’ ’  is NOT someone
swearing at you, but ra the r  t e l l s
STAGE2 what de l im i t e r s  you are
going to use in the macros  t ha t
fol  low.

To see how the de l im i t e r s  are
used, le t ’s  look at the s t r uc tu re
of a f i l e  of STAGE2 macros. Each
macro in the f i l e  cons i s t s  of :

a prototype I i ne
one or more macro body l i nes
an end of macro l ine

I n the I i ne

m io  (+ - * / ) ,

the cha rac te r s  have the f o l -
lowing meanings:

# end of prototype l ine
$ match any text
? end of macro body l i ne
I escape cha rac te r  for para-

me te r  conve rs i ons  and
func t i ons

on my pa r t ,  and t hanks  to  his
p rog ram,  I l ea rned  about  i t  and
can correct  i t .

Text which is to be processed by
STAGE2 is most eas i ly  handled i f
each ’ ’ chunk ”  of i t  is on one
l i ne .  This would make t r ans -
l a t i on  of random Eng l i sh  t ex t ,
for example, qu i te  d i f f i cu l t .  In
the case of processing MAST.CAT
th i s  is no p rob lem,  s i nce
MAST.CAT cons i s t s  of va r i ous
l i nes .  At the f r on t  of the f i l e
is the l i s t  of names not to be
catalogued; the form fo l l ows :

(ASM.COM
PIP.COM
STAT.COM)

Fo l l ow ing  t h i s  is the l i s t  of
f i l enames  and disk names and
numbers :

ALPHA. ASM, ASM-A- I .841
ALPHA.COM, SYSRES.80X
etc .

Thus the macro processor  at least
must be able to  t e l l  the d i f -
fe rence  between the l i s t  at the
f ron t ,  of names not to be ca ta -
l ogued ,  and the l i s t  of names
which have disks assoc ia ted with
them. I t  uses ’ ’pa t te rn  recogn i -
t i on "  to f i nd  a ma tch .  A l i ne
which con ta i ns  a disk is un ique
in tha t  i t  con ta ins  a comma. You
can consider i t  to cons i s t  of

$,$

where represen ts  some s t r i ng
of text. Spec i f i ca l l y ,  the f i r s t
$ means the f i l ename . f  i l e t ype ,
and t he  second  number  t he
d i skname.d i sk number .

We could then look in more de ta i l
at the second pa rame te r ,  and
consider i t  to be of the form:

$.$

i.e. the volume name, then a per-
iod, then the volume number.

These two forms,  and ”$.$,
are ac tua l l y  STAGE2 macro "proto-
types”.  A "prototype" is a macro
language term,  meaning loosely "a
p i c tu re "  show ing  the i tem you
want to match.

The STAGE2 command line is l ike a
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DUP 871,CBBSBIO,CSRCThe __VOL macro then f o l l ows .  I t s
prototype line is:

_VOL $.$#

Thus i ts  f i r s t  parameter  becomes
the volume name, and the second
becomes the volume number. The
next l i ne :

_IF !21= SKIP 3?

is a ca l l  on yet  ano the r  mac ro ,
_ IF. The !2 means pa rame te r  2,
but  now, !21 means pa rame te r
conve rs i on  1, which is a very
soph is t i ca ted  ’’look the symbol up
in the symbol t ab le ” .  STAGE2 has
the immense power of a l lowing you
to s to re  a rb i t r a r y  s t r i ngs  in a
symbol  t ab le ,  us ing  o the r  a rb i -
t ra ry  s t r i ngs  as the i r  key. You
could as eas i ly  store the charac -
t e r  s t r i ng  ”1” under  the key
’’ONE”, as you cou ld  s t o re  the
s t r i ng  ’ ’R i cha rd  Cu r t i s s ”  under
the key "STAGE2 AUTHOR".

In t h i s  case ,  the  !21 is l ook ing
up the disk se r ia l  number to see
i f  i t  is a l r eady  known.  The ”=
SKIP 3" says i f  i t  is " no th i ng "
( i . e .  t he re  is a space a f t e r  the
= s ign)  then sk ip t hese  3 macro
i ns t ruc t i ons  :

"ex i t  the macro”.

The DUP prototype looks l ike:

—DUP $,$,$#

which means i t  " r ecogn i zes ”  the
cha rac te r  s t r i ng  ’MD UP " ,
fo l lowed by 3 cha rac te r  s t r i ngs ,
separated by commas.

Since pa rame te r  conve rs i on  0
means " t he  l i t e ra l  pa rame te r ” ,
then wi th in  the DUP macro:

F ina l  I y, the I i ne:

—STO !20=!10%

is executed,  IF we took the "SKIP
3" p rev ious ly .  STO is yet ano-
the r  mac ro ,  which p l aces  i t s
second operand (the one a f t e r  the
”=”) into the symbol tab le ,  under
the key of i ts  f i r s t  operand (the
one be fo re  the ”= ’ ’ ) .  This l i ne
is us ing  !1 and 12, i .e.  the
f i r s t  and second pa rame te rs  in
the p ro to t ype ,  and is f u r t he r
doing parameter  convers ion 0 on
them, i.e. copying them l i t e ra l l y
(no p rocess ing ) .

Let  me exp la i n  j us t  a few more
l ine  which do t h i ngs  we haven ’ t
seen before.  The l ine:

110.130146%

shows several  new STAGE2 ideas.
!10 and !30 are simple parameters
1 and 3 t aken  l i t e ra l l y .  The
is s imp l y  a l i t e ra l  pe r i od  cha-
rac ter .  146 uses a new parameter
convers ion:  6. Conversion 6 says
to take the cu r ren t  l ine (CL) (in
t h i s  case ,  pa rame te r  1, the
pe r i od ,  then pa rame te r  2), and
put them back as pa rame te r  4.
The CL is then c leared to nul l .

The l ine (which I ’ l l  have to wrap
around  two l i nes  s ince  i t ’ s  too
wide to  f i t  in t h i s  na r row  co-
I umn) :

DUPLICATE (110) (120)
( !30) !F1 5%

says to bu i l d  up the CL subs t i -
t u t i ng  parameters  1, 2, and 3.

The !F15 says to then pe r f o rm
sys tem f unc t i on  1 ( ou tpu t  the
CL). The "5” is expec ted  by
sys tem f unc t i on  1, to  t e l l  i t
what " channe l ”  to ou tpu t  to .
Channel  5 is spec i f i ed  in the
STAGE2 command, and is usua l l y
the console,  or a disk f i l e .

A d i g ress ion :  Do you see how
pa rame te rs  subs t i t u t e?  I f  so,
skip down to the centered line of
dashes.

Le t ’ s  say the DUP macro were
cal led v ia :

THIS Means th is  s t r i ng

110 871
!20 CBBSBIO
!30 CSRC

Thus the l ine

DUPL ICATE ( ! 1 0 ) ( ! 20 )
( 130) 1F1 5%

a f te r  parameter  convers ion,  looks
l i ke :

DUPLICATE (871) (CBBSBIO) (CSRC)

I have not gone t h rough  the
en t i r e  mac ro ,  but  hope, i f  you
read the INTR0.D0C f i l e ,  and look
over what I have said, you’ l l  be
able to read the DUP macros.

—IF !21=!10 SKIP 1?
-DUP 120,121 , !10%
! F9%

The f i r s t  l ine says: i f  parameter
2 looked  up in the symbol  t ab le
( !21)  is equal  to pa rame te r  1
taken  as is ( !10)  then sk ip one
l i ne .  To see why t h i s  t es t  was
made, l e t ’ s  look f i r s t  at the
next l ine, the one s ta r t i ng  with
—DUP.

This l ine  ca l l s  the DUP mac ro ,
pass ing  i t  3 pa rame te rs :  !20
which means the l i t e ra l  second
pa rame te r  ( t he  vo lume number ) ,
121, which means the volume name
stored in the symbol tab le  under
t ha t  number ,  and !10,  the new
(dup l i ca te )  name g iven to  the
same volume number.

The f i na l  l i ne ,  !F9, is a new
idea: There are 10 system FUNC-
TIONS. Each is ind ica ted  by the
escape cha rac te r  ( ’ ’ ! ’ ’  in t h i s
case)  f o l l owed  by the l e t t e r  F,
f o l l owed  by a f unc t i on  number ,
from 0 to 9. Funct ion  9 says to

STAGE2 is ac tua l l y  w r i t t en  in a
m ac h i ne-  i n depe nden t  l anguage
spec i f i ca l l y  des igned  for  the
purpose of t r anspo r t i ng  STAGE2 to
other machines. This language is
FLUB. The en t i r e  FLUB source for
STAGE2 is on t h i s  d i sk ,  as wel l
as the necessa ry  suppo r t  f i l e s
(w r i t t en  by Dick) to br ing i t  up
under CP/M. Also supp l i ed  is a
•COM f i l e ,  so you can begin using
STAGE2 immediately.  I t  would be
poss ib l e  to put  up STAGE2 on
ano the r  p rocesso r ,  g iven  only
t ha t  you have an assemb le r  fo r
t ha t  o the r  p rocesso r ,  and the
ab i l i t y  to w r i t e  na t i ve  suppo r t
packages for the 16 bi t  a r i t hme-
t i c ,  f i l e  I /O ,  e t c .

CRC CHECKED FILES

This volume cont inues the prac-
t i ce  s ta r t ed  on vo lume 50, of
hav ing  a f i l e  (CRCKL I ST.CRC) of
the CRC (Cyc l i ca l  Redundancy
Check) va lues  for  each f i l e  on

(continued next page) 7



and to  RBS who added  b ig  bu f -
f e r i ng ,  and shor tened the  ou tpu t
a b i t .

I nc i den ta l l y ,  t he  f i l e  o f  CRCs,
CRCKL I ST.CRC,  was c rea ted  by
t yp ing :

CRCK *.* F

DON’T t ype  t ha t  on you r  d i sk
un less  you have saved the  o r i g i -
nal CRCKLIST.CRC (by P IPp ing  i t ,
RENaming i t ,  e t c ) .

AUTHORS: CONTRIBUTE!
We spec i f i ca l l y  encou rage  AUTHORS
to  con t r i bu te  t he i r  own p rog rams .
Do you have  some th ing  you have
sha red  w i t h  f r i ends?  P lease
sha re  i t  w i t h  us .  Jus t  pu t  a
l i t t l e  .DOC f i l e  w i t h  i t ,  and
send i t  o f f .

USERS: CONTRIBUTE!
So, a f r i end  w ro te  a p rog ram,
which you r ea l l y  enjoy us ing ,  eh?
Why no t  ask you r  f r i end  i f  you
may sha re  i t  w i t h  CPMUG? You
migh t  even w r i t e  up a pa rag raph
or  so t e l l i ng  eve ryone  wha t  you
th i nk  o f  i t .  I t  becomes a ready-
made abs t rac t ,  wh ich w i l l  he lp us
get i t  out  sooner.

REVIEWERS: CONTRIBUTE!
We can a l so  use REVIEWERS.  I f
you would l i ke  to  o f f e r  to  r ev i ew
and abs t rac t  some p rog rams ,  w r i t e
me (o r  J im M i l l s )  in  ca re  o f
CPMUG, a t  t he  above  add ress .  Do
as l i t t l e  as one p rog ram,  o r  a
whole  d i sk .  I t  is app rec ia ted .

t he  d i sk .  Th i s  w i l l  enab le  you
to  de te rm ine  i f  a f i l e  on you r
copy  o f  t he  d i sk  is  va l i d ,  pai —
t i cu la r l y  i f  i t  has gone t h rough
many copy ing  cyc les ,  poss ib l y
i nc l ud ing  be ing  MODEM t rans fe r red
at  some po in t .  Type :

CRCK f i l ename . f  i l e t ype

to  f i nd  the  CRC for a pa r t i cu l a r
f i l e .  Compare  t h i s  to  t he  CRC
va lues  stored in CRCKL I ST.CRC.

When you ge t  a d i sk ,  you m igh t
want  to  t u rn  on your  p r i n te r  ( v i a
©P) t hen  t ype :

CRCK *.*

to  get CRC va lues  for  every  f i l e
on d i sk .  Then compare  i t  to  t he
s to red  va lues .

Thanks  to  Ke i t h  Pe te r sen  f o r
a l l ow ing  us to  i nc l ude  t h i s  pro-
g ram on t he  Use rs  Group  d i sks ,

CPMUG-AUTHORS, CONTRIBUTORS, AND
REVIEWERS

STAGE2 was an exce l l en t  con -
t r i bu t i on .  Bu t  we need  more .
Con t r i bu t i ons  need not be a com-
p le te  vo lume ,  the  way STAGE2 was.
Any th i ng  f r om a s i ng le  p rog ram
on, is we l come .  Jus t  send i t  t o
CPMUG, 1651 Th i rd  Ave . ,  N.Y. ,
N.Y. 10028 .

FOOTNOTE 1: The CPM Mac ro  for  D ig i t a l  Resea rch ’ s  MAC:

;BDOS EQUATES FOR USE WITH CPM
; MACRO AND FOR GENERAL USE

;DEFINE CP/M MACRO - CPM fnc , parm [ , NOSAVE 1
f A l l  i ndex  r eg i s te r s  a re  au toma t i ca l l y  saved
>

» fnc May be any BDOS func t i on
parm is  what is  to  be l oaded  i n to  DE

» be fo re  ca l  l i ng  BDOS
NOSAVE any non -b lank  t h i r d  ope rand  causes  t he

f r eg i s te r  saves  to  NOT be gene ra ted .

;Ex : CPM OPEN, FCB, NOSAVE

RDCON EQU 1 ;READ A BYTE FROM CONSOLE
WRCON EQU 2 ; WRITE CHAR IN E TO CONSOLE
PRINT EQU 9 ;PRINT TERMINATED STRING
RDCONBF EQU 10 ;READ CONSOLE BUFFERED
CONST EQU 11 ; CHECK CONSOLE STATUS
OPEN EQU 15 ;OPEN A F ILE
CLOSE EQU 16 ; CLOSE A FILE
SRCHF EQU 17 ;F IRST  DIRECTORY SEARCH
SRCHN EQU 18 ;NEXT DIRECTORY SEARCH
ERASE EQU 19 ; ERASE A F ILE
READ EQU 20 ;READ A SECTOR FROM DISK
WRITE EQU 21 ; WRITE A SECTOR TO DISK
MAKE EQU 22 ;MAKE A NEW FILE
REN EQU 23 ; RENAME A F ILE
SETDMA EQU 26 ,;SET THE DMA ADDRESS

BDOS EQU 5 ;BDOS ENTRY JMP ADDR
FCB EQU 5CH ; DEFAULT SYSTEM FCB
FCB2 EQU 6CH ; SECOND NAME IN FCB
FCBEXT EQU FCB+12 ;THE EXTENT BYTE
FCBRNO EQU FCBt32 ;THE RECORD NUMBER TO READ

; the  doub le  means don ’ t  s tore these comments in
memory as pa r t of  t he  macro def i n i t  i on .

CPM MACRO ?F ,?P ,?N ; ;3  OPERANDS
IF NUL ?N ; ;  IF ’’NOSAVE” IS NUL,
PUSH B ; ;SAVE
PUSH D ; ;  ALL
PUSH H ; ;  INDEX REGS
END IF ; ;END OF ” IF  NUL ?N”

?! IF NOT NUL ?F ;;WAS THERE A FNC?
MV I C,?F ; ;  YES, MOVE TO C
END IF ; ;END OF ” IF  NOT NUL ?C”
IF NOT NUL ?P ;;WAS THERE A PARM?
LX I D,?P ; ;  YES LX I TO DE
END IF ; ;END OF ” IF  NOT NUL ?P”
CALL BDOS ; ;  EXECUTE THE FNC
IF NUL ?N ; ;  RESTORE THE REGS
POP H ; ;  IF THEY
POP D ; ; WERE
POP B ; ; SAVED
END IF ; ;END OF ” IF  NUL ?N”
ENDM ;;END OF MACRO
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MAST. CATDISPLAY DUPLICATE VOLUME NUMBERSSTAGE 2 MACRO

100%NOTNOTE on

MAST#$% !0 STAGE2 names
; match

VOL !20% VOLon

VOL
SKIP 3?
10 SKIP name

DUPand 2 namesDUP ! 20

STO !20= !10% name

parms a re :  #, f i r s t  name, second name
e "number  . name”  back i n t o  parm 4
ace ’ ’number  . name”  w i t h  i t s  l ooked -up
pu t  DUPLICATE number name name to  con
e under  ’ ’number  . name"  a '
i ven ience ”  mac ros ,  usab le

DUP $ ,$ ,$#
"10. ! 30 !46%

DUPL I CATE
STO 140=

( ! 30 )  !F1 5%

in any
key ofsecondSTO $=$#

SKIP $# on pa rm

SKIP $# on

and$# ma tches

($# ma tches

$)# endma tches pa ren

F IGURE 2.
SAMPLE EXECUTION OF "DUP.S2M" STAGE2 MACROS

A>b :s tage2  con : , nu l  :=b : dup . s2m,  mas t .  ca t
- I  16 -D24 -S31  -M32-F32-  STAGE2 — 8080 VERSION
DUPLICATE (3 -4 )  (CBBSASM) (CBBSMIS)
DUPLICATE (REL) (CBBSASM) (CBBSMIS)
DUPLICATE (871)  (CBBSBIO) (CSRC)

I executed STAGE2, w i t h  ou tpu t  com ing  to  the  con-
so le  (CON:),  l i s t  ou tpu t  be ing  t h rown  away (NUL: ) ,
and w i t h  i npu t  com ing  f rom b :dup .s2m fo l l owed  by
mas t . ca t  i t se l f .

I knew in advance  t ha t  CBBS ve rs i ons  3.4, and the
re l eased  ve rs i ons  (REL) would be dup l i ca tes  - t ha t
was i n t en t i ona l .  Howeve r ,  f i nd i ng  t ha t  I had two
d i sks  w i t h  se r i a l  number  871 (CBBSBIO .871 and
CSRC.871) was a t o ta l  su rp r i se .  (No, I don ’ t  have
871 d i sks .  I s t a r t  t he  vo lume  numbers  of  a l l  my 8”
d i sks  at 800) .
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MDBS, Part 1= The Database Manager by Harris Landgarten

MDBS re fe r s  to a f am i l y  of da tabase  management
p roduc ts  which fo l low c lose ly  in the footsteps of
t r ad i t i ona l  large computer coun te rpa r t s .  The fami ly
cons i s t s  of several  gener ic  p roduc t s ,  each ava i l -
able for  use w i th  a g row ing  asso r tmen t  of hos t
l anguages  in e i t he r  Z80 or 8080 ve rs i ons .  (The
concep t  of host  l anguages  w i l l  be f u 1 1 y exp I a i ned
la te r  in t h i s  r ev i ew . )  The MDBS p roduc t  l ine is
also se lec t i ve l y  ava i l ab le  in non-CP/M ope ra t i ng
env i ronmen ts .  This t ype  of data base sys tem is
o f ten re fe r red  to as being CODASYL-like but a more
f i t t i ng  c l ass i f i ca t i on  would desc r i be  MDBS as a
NETWORK type database manager. The emphasis of th is
rev i ew  w i l l  be on the Z80 ve rs i ons  of the f u l l
database manager (MDBS), the query language-repor t
w r i t e r  (QRS), the dynamic  r es t r  uc tu  r i ng u t i l i t y
(DRS), and the l ogg ing  sys tem (RTL),  al l  r unn ing
under CP/M using PL- 1/80 as the host language and
PLINKII  as the system l i nke r .  Many consider th is  to
be the optimum MDBS con f i gu ra t i on .  In con junct ion
wi th  t h i s  r ev i ew ,  I w i l l  e xp la i n  how you would
deve lop  a s imp le  o rde r  en t r  y / accoun ts  r ece i v -
ab l e / i nven to r y  system with th is  so f twa re .

Basic Concepts

The hea r t  of the MDBS sys tem is the data base
manager i t se l f  which cons i s t s  of two modules: the
DDL (da ta  desc r i p t i on  l anguage ) ,  a s t and -a lone
in te rac t i ve  program which is used for the i n i t i a l
de f i n i t i on  and i n i t i a l i za t i on  of the app l i ca t i on ’ s
da tabase ;  the DMS (da ta  man ipu la t i on  sys tem) ,  a
func t i on  l i b ra r y  of MDBS commands in a form which
can be cal led from the host language. In th is  case
the DMS is suppl ied as a REL l i b ra r y  which must be
linked together with a compiled PL / l - 80  app l i ca t ion
program. DMS func t i ons  are accessed from wi th in  an
app l i ca t i on  by ca l l i ng  a common DMS en t r y  po in t
with the app rop r ia te  command codes as parameters .
This scheme makes i t  seem as i f  the MDBS data
management commands were par t  of the app l i ca t ion
language, hence the term host language. As I men-
t ioned p rev ious ly ,  MDBS can be suppl ied for i n t e r -
face w i th  many d i f f e ren t  hos t  l anguages .  I t  is
advantageous to use a host language which has in-
te rna l  data s t ruc tu re  de f i n i t i on  and over lay  capa-
b i l i t i e s .  The f o rmer  a t t r i bu te  w i l l  s imp l i f y  the
data communication i n t e r f ace  between the program
and the da tabase  and the l a t t e r  w i l l  a l low the
development of subs tan t i a l  app l i ca t ions  in severe ly
cons t ra ined  memory space. Languages such as PL/ 1,
COBOL, Pasca l ,  and C are i dea l ,  espec ia l l y  when
used with an over lay  l i nk ing  loader such as PLINKII
(see Vol I I ,  no.1 ). In pa r t i cu l a r ,  I warn aga ins t
the use of BASIC as a host language. The combina-
t ion of no data s t r uc tu res ,  no l i t e ra l  parameter
passing, and r es t r i c t ed  over lay  capab i l i t i e s  makes
most app l i ca t i ons  e i t he r  unnecessar i ly  cumbersome
or imposs ib l e .

As mentioned ea r l i e r ,  the DDL program is a s tand-
70

alone, i n t e rac t i ve  program whose use mimics tha t  of
an i n t e rp re te r .  I t  is de l i ve red  con f i gu red  for  a
48k machine tha t  uses a 64 charac te r  wide d isp lay .
While th is  de fau l t  is usable for all but the la rg-
est app l i ca t ions ,  i t  is suggested tha t  you recon f i -
gure the program for your memory size and te rm ina l
width. Un fo r t una te l y ,  the only way of accomplishing
th i s  is by pa t ch ing  such i n f o rma t i on  as the ad-
dress of the h ighes t  memory ava i lab le  to the pro-
gram in hex; the pa t ch ing  i n to  app rop r i a te  ad-
dresses should be e f f ec ted  with DDT. This procedure
p re -supposes  t ha t  the user has the ab i l i t y  to
f i gu re  out such fac ts  on his own with no help from
the documentat ion; an assumption which I feel is
unreasonable since many competent app l i ca t ion  pro-
grammers who could use MDBS are un fam i l i a r  with
such low level system cons tan ts .  Fur thermore ,  all
of the con f i gu ra t i on  cons tan ts  could e i t he r  be set
au tomat ica l l y  or by user query with a t r i v i a l  in-
s t a l l a t i on  program.

The database cons i s t s  of three types of un i t s :  the
RECORD, the DATA- ITEM, and the SET. The DATA- ITEM
is the smal les t  named uni t  of th is  system and can
be any of the f o l l ow ing  DDL types (corresponding
PL / l - 80  t ypes  are in pa ren theses ) :  BIN 1 ( f i xed
binary 1-7 or Bit  1-8),  BIN 2 ( f i xed  b inary  8-15 or
B i t  9 -16 ) ,  CHAR n (Cha r (n )  or Cha r (n -1 )  va ry i ng ) ,
IDEC n ( f i xed  dec ima l  n .x ) ,  REAL ( f l oa t i ng  po in t
b ina ry ) .  Records are the basic un i ts  of the data-
base and are composed of zero or more DATA- ITEMS.
RECORDS are ana logous  to r eco rds  in a f i l e  w i th
DATA- ITEMS correspond!  ng to f i e l ds  w i th in  the re-
cord. In our sample app l i ca t ion ,  the CUSTOMER is an
example of a RECORD with DATA- ITEMS of NAME, AD-
DRESS, CITY, e t c .  A SET is a named re l a t i onsh ip
between RECORD types and is the basic s t r uc tu ra l
un i t  of the da tabase .  Each set  must have one or
more owners and one or more members. For example
the SET ORDERS l i nks  a CUSTOMER wi th  his open
ORDERS. These concepts wil l  be explained more fu l l y
in our example.

In our sample database, as diagrammed in f i gu re  1,
the RECORD types are CUSTOMER, ORDER, LITEM, PART,
DEBIT, and CREDIT, which stand for cus tomer ,  order
header,  l ine i tem, pa r t s ,  and AR deb i ts  and c red i t s
respec t i ve l y .  SETs def ine the re l a t i onsh ips  between
these RECORDS. Each CUSTOMER may own many ORDERs;
each ORDER may own many LITEMs; each LITEM may own
a PART; each CUSTOMER owns his co l l ec t i on  of DEBITS
and CREDITS. Fur the rmore ,  I de f ined th ree  SYSTEM
owned SETs, t hose  which are not  owned by o the r
RECORDS, to f ac i l i t a t e  keyed access to CUSTOMERS,
ORDERs, and PARTs by account number, order date,
and pa r t  number r espec t i ve l y .  These SYSTEM SETs
also cause the system to mainta in  a customer l i s t ,
o rde r  l i s t ,  and i nven to r y  l i s t  in the spec i f i ed
sorted order .  As you can see from l i s t i ng  1, SETs
can be kept in a va r i e t y  of o rders .  SORTED by key,
FIFO ( f i r s t  in f i r s t  ou t ) ,  LIFO ( l as t  in f i r s t
out ) ,  PRIOR (each new en t ry  is i nse r ted  be fo re  the



0260 ITEM AMT IDEC 10

0270 ITEM INVNUM IDEC 5

0280 ITEM PDATE IDEC 6

0290 RECORD CRED 1 T
0300 ITEM DATE IDEC 6

0310 ITEM AMT IDEC 10
0320 ITEM AMTLEFT IDEC 10

0340 RECORD ORDER
0350 ITEM PONUM CHAR 12

0360 ITEM ACCTNO BIN 2

0370 ITEM ORDDATE IDEC 6

0380 ITEM SHIPNAME CHAR 30
0390 ITEM SHIPADD1 CHAR 30

0400 ITEM SHIPADD2 CHAR 30

0410 ITEM SHIPADD3 CHAR 30

0420 ITEM SH 1 PDATE IDEC 6

0430 ITEM STATUS CHAR 1

0440 ITEM VIA CHAR 10

0450 ITEM INVNUM CHAR 5

0460 ITEM TOTAL IDEC 10
0470 ITEM COST IDEC 10

0480 ITEM NLINES BIN 1

0490 RECORD LITEM
0500 ITEM QUANT BIN 2

0510 ITEM PRICE IDEC 6

0520 RECORD PART
0530 ITEM PARTNO CHAR 10

0540 ITEM DESC CHAR 40
0550 ITEM PRICE1 IDEC 6

0560 ITEM PRICE2 IDEC 6

0570 ITEM PRICE3 IDEC 6

0580 ITEM INSTOCK BIN 2
0590 ITEM 1 NPROC BIN 2

0600 ITEM ONORD BIN 2
0610 ITEM REORDER BIN 2
0620 ITEM COST IDEC 6

0630 SET CUSTL IST AUTO 1 : N

0640 SORTED ACCTNO

0650 OWNER SYSTEM
0660 MEMBER CUSTOMER

0670 SET ARLEGDER MAN 1 : N

0680 SORTED DATE

0690 OWNER CUSTOMER
0700 MEMBER DEBIT
0710 MEMBER CREDIT

0720 SET ORDERS MAN 1 : N

0730 F IFO

0740 OWNER CUSTOMER
0750 MEMBER ORDER

0760 SET LINE MAN 1 : N

0770 F IFO

0780 OWNER ORDER
0790 MEMBER L ITEM

0800 SET SORDER AUTO 1 : N

0810 SORTED ORDDATE

0820 OWNER SYSTEM

0830 MEMBER ORDER

cu r ren t l y  se lec ted  RECORD), NEXT (each  new en t r y  is

i nse r t ed  a f t e r  t he  cu r ren t l y  se lec ted  RECORD), and

IMMAT ( imma te r i a l )  o rde rs  can op t i ona l l y  be spec i -

f i ed .  SETs wh i ch  a re  SORTED can be qu i ck l y  accessed

by t he  so r t  key .  Seve ra l  d i f f e ren t  SETs w i t h  t he

same owne r  and member  bu t  d i f f e ren t  sort  keys  can
be used  fo r  mu l t i - keyed  access .  O the r  DDL s ta te -

men ts  a l l ow  for  s to rage  spec i f i ca t i ons .  A da tabase
may span a l l  a va i l ab le  d r i ves  w i t h  t he  sys tem au to -

ma t i ca l l y  a l l oca t i ng  and  de -a l  l oca t i ng  space  as

needed.  An e l abo ra te  secu r i t y  sys tem is  a l so  p ro -

v i ded .  A use r  mus t  supp l y  h is  p rev ious l y  ass igned

password  when  open ing  t he  da tabase .  In  add i t i on

each  user  is ass igned  read  and w r i t e  access  l eve l s

o f  1 t o  255.  SETs,  RECORDS, and DATA- ITEMs can each

have  i nd i v i dua l l y  ass igned  m in imum read  access  and

wr i t e  access  l eve l s .  MDBS w i l l  not  a l l ow  anyone  to

v i o l a te  a da ta  a rea  w i t h  a h i ghe r  m in imum access

leve l  t han  h i s .  Th i s  sys tem a l l ows  d i f f e ren t  use rs
to  se lec t i ve l y  access  d i f f e ren t  a reas  o f  t he  da ta -

base  on a need  t o  know  bas i s  f o r  r ead  on l y  o r

upda te  pu rposes .  These  f ac i l i t i e s  a l l ow  ve ry  com-
p lex  da tabases  t o  be  se t  up w i t h  a m in imum o f

e f f o r t  once  t he  l og i ca l  da ta  des ign  has been wo rked

th rough .

F igu re  1 D iag ram of  Samp le  DB

CUSTL I ST®— ►CUSTOMER ®— ► DEBITS
M CRED I TS

ORDERLST ® > ORDERS

L INE-  ITEM ® > PART INVNTRY

L i s t i ng  1 Da ta  desc r i p t i on fo r  Samp le  DB

0100 F ILES B: SAMPLE .DB 1I 512
01 10 DRIVE 1 1000

0120 PASSWORDS
0130 ANYONE 255 255 PASSWORD

0140 RECORD CUSTOMER
0150 ITEM NAME CHAR 30
0160 ITEM ACCTNO BIN 2
0170 ITEM ADDRESS CHAR 25
0180 ITEM CITY CHAR 15
0190 ITEM STATE CHAR 2
0200 ITEM ZIP CHAR 9
0210 ITEM PHONE CHAR 12
0220 ITEM BALANCE I DEC 10

0230 RECORD DEBIT
0240 ITEM DATE I DEC 6
0250 ITEM DESC CHAR 12

(continued next page) //



are spec i f i ed  in the DDL inc lud ing changing pass-
words. The DRS add-on deals with th is  problem of
database maintenance.

The use of the DMS commands w i th in  an app l i ca t ion
program is s t r a i gh t  f o rwa rd .  The complex i ty  of the
program var ies with the d i f f i cu l t y  of the app l i ca -
t i on ,  but in al l  but  the most t r i v i a l  cases ,  MDBS
eases the programming task cons iderably .  The data-
base manager  use rs  a page bu f f e r  a l go r i t hm for
i n te r f ace  with the physica l  database on disk. The
larger  the page bu f f e r ,  the fas te r  the manager wil l
ope ra te .  I t  is the r espons ib i l i t y  of the app l i ca -
t ion programmer to a l l oca te  su f f i c i en t  bu f f e r  space
for the database manager in his program. L i s t i ng  2
shows how the da tabase  is opened and space is
a l l oca ted  for  bu f f e r s .  This i n i t i a l i za t i on  rou t i ne
a l loca tes  half of the ava i lab le  space to bu f f e r s .

0840 SET INVNTY AUTO 1I :N
0850 SORTED PARTN0
0860 OWNER SYSTEM
0870 MEMBERPART

0880 SET PL INK MAN 1I :1
0890 IMMAT
0900 OWNER LITEM
0910 MEMBERPART

0920 END

Before runn ing  the DDL program, i t  is necessary to
create empty f i l e s  (us i ng  the app rop r i a te  f i l e -
names) for the t ex tua l  desc r i p t i on  of the database
and for the database i t se l f .  Under CP/M, t h i s  can
be done v i a  SAVE 0 SAMPLE.DDL and SAVE 0
B:SAMPLE.DB for our example. Unless t h i s  is done
before  runn ing  DDL, you w i l l  f i nd  tha t  you cannot
save your database desc r i p t i on  a f te r  you have typed
i t  in. Fur thermore ,  your work cannot be recovered
w i t hou t  the help of a mon i t o r  or f r on t  panel .

L i s t i ng  2 - Opening the Database

i n i t  :
proc;

del
dms en t ry  ( cha r (30 )  var) r e tu rns  ( f i xed ) ,
dmsd en t ry  ( cha r (30 )  var ,  po in te r )  r e tu rns  ( f i xed ) ,
setpbf  en t ry  (poi n te r ,  f ixed) ,

de I
1 opnblk s t a t i c  ex te rna l ,

2 dbname cha r (14 )  i n i t  ( ’B : SAMPLE.DB ’ )  ,
2 username char (16)  i n i t  (’ANYONE’),
2 pass char (12)  i n i t  (’PASSWORD’),
2 rws ta t  cha r (4 )  i n i t  ( ’MOD’) ;

del
wds f i xed (15 ) ,
err f i xed (7 )  ex te rna l ,
maxwds re tu rns (  f i xed ( 1 5 ) ) ,
al I wds en t r y  ( f i xed (15 ) )  r e tu rns  (po in te r ) ;

wds=maxwds( ) /2 ;
ca l l  se tpbf  (al I wds(wds) , wds*2) ;

put l i s t  ( ’Al l oca t i ng *  ,wds*2 ,  ’ b y tes  to DMS’);

err  = dmsd( ’open’ ,  addr (opnb I k) ) ;
i f  err©=0 then

do;
put l i s t  ( ’ can ” t  open - error  ’ , e r r ) ;
s top;

end;

end i n i t ;

The reason for t h i s  seeming ly  f oo l i sh  procedure
dates back to the o r i g i n  of MDBS, which was i n i -
t i a l l y  developed for North Star BASIC under North
Star DOS. This ope ra t i ng  system requ i res  tha t  f i l e s
be dec la red  p r i o r  to use, a p rocedu re  wh ich  is
unnecessary under CP/M. MDBS c la ims  tha t  they have
clung to t h i s  awkward procedure in order to main-
ta in  compa t i b i l i t y  between the two ope ra t i ng  sys-
tems, a weak excuse for poor human eng inee r ing  in
my op in i on .  A f te r  DDL is invoked, you can e i t he r
read in a p rev ious l y  created f i l e  or type in a new
one. The t ex t  en t r y  sys tem ac ts  as i f  you were
dea l i ng  wi th  a keypunch machine; text l ines  are
ca l l ed  cards,  and s t r i c t  column a l i gnmen t  is re-
qu i red .

To f ac i l i t a t e  observance of the s t r i c t  syntax re-
qu i rements ,  DDL w i l l  draw va r i ous  card masks on
screen.  For example, t yp i ng  RE w i l l  cause the de-
t a i l ed  f o rma t  of a RECORD card  to  be d i sp layed ,
under which you can eas i l y  a l i gn  the proper i n f o r -
mat ion .  This method of d i sp lay i ng  he lp fu l  i n f o r -
mat ion makes a po ten t i a l l y  awkward system easy to
use. I recommend that  the author cons ider  added tab
stops in the app rop r i a te  columns as a f u r t he r  aid
to s l oppy  t yp i s t s .  One can ’ t  he lp  but  wonder i f
t h i s  DDL was adapted from a keypunch ve rs i on .  DDL
a lso  p rov ides  the usua l  a r ray  of l i ne -o r i en ted
ed i t o r  commands for i nse r t i ng ,  de le t i ng ,  ed i t i ng
and renumber ing l i nes .  The ’DDL’ command causes the
database desc r i p t i on  to be scanned, analyzed for
e r ro r s ;  i f  no e r ro r s  are f ound ,  the da tabase  is
i n i t i a l  i zed .

At t h i s  po in t  data may be entered in to the database
by app l i ca t i on  programs. I t  should be noted tha t
database i n i t i a l i za t i on  dest roys any l i ve  data tha t
may have been in the database thereby  making i t
imposs ib le  to change the database desc r i p t i on  of a
l i ve  database w i t hou t  f i r s t  un load ing  i t .  Database
design a l t e ra t i on  is necessary for any changes tha t

Suppose t ha t  we wished to p lace  an o rde r  fo r  a
customer cons i s t i ng  of 5 of par t  number Al 72 and
10 of pa r t  number B1000. The l og i c  is ou t l i ned  in
l i s t i ng  3. All commands are execu ted  by ca l l s  to
DMS using the command s t r i ng  as a parameter .  Com-
mands tha t  t r ans fe r  data to or from program data

12



s t ruc tu res  call the en t ry  po in t  DMSD and give the
ADDR of the app rop r ia te  data s t ruc tu re  as an addi-
t i ona l  parameter .  There are commands for adding,
de le t i ng ,  f i nd ing ,  t r ansve rs  ing, t r ans fe r r i ng  d i f -
fe rent  amounts of data between program and data-
base, and re tu rn i ng  run s ta t i s t i c s .  Each command
re tu rns  an error code to the ca l l i ng  program upon
comp le t i on  a l l ow ing  easy e r ro r  t r app ing .
Even though the DMS prov ides power fu l  t oo l s ,  the
rea l  power s tems f rom the f ac t  t ha t  the DMS is
embedded in a host  l anguage  over which you have

to ta l  con t ro l .  This leaves you f ree to manipulate
the screen in any way you wish, to con t ro l  the flow
of i n fo rma t i on ,  and to fo rmat  reports to your spe-
c i f i ca t i ons  using the normal PL / l - 80  language f ac i -
l i t i e s  while using DMS to manage the data i t se l f .

I have only two compla ints  with the log ica l  PL / l - 80
- MDBS imp lemen ta t i on .  The f i r s t  s tems from the
fact  tha t  no separate  p rov is ion  is made for cha rac -
ter vary ing s t r i ngs ;  they are treated l ike normal
charac ter  s t r i ngs  tha t  are one byte shor ter .  Howe-
ver, tha t  add i t iona l  byte of a vary ing s t r i ng  is a
s t r i ng  header byte spec i f y ing  length.  There fore ,  i f
a cha rac te r  va ry i ng  DATA-ITEM is spec i f i ed  as a
sort key, the records wil l be sorted according the
length of the key s t r i ng  ra ther  than according to
i t s  va lue .  This means t ha t  cha rac te r  va ry i ng
s t r i ngs  cannot be used as key f i e l ds .

The second shor tcoming re fe rs  to the handl ing of
f i xed  dec ima l  numbers .  PL / I ,  l i ke  COBOL COMP 3,
stores these numbers in ASCI I form w i t hou t  decimal
po in t  and the comp i l e r  keeps t r ack  of an imp l i ed
decimal point  in accordance with the data dec la ra -
t ion .  FIXED (8.2) re fe rs  to an 8 d i g i t  number with
an imp l i ed  dec ima l  po in t  two d i g i t s  to  the r i gh t .
MDBS does not in any way keep t rack  of the impl ied
decimal po in t ,  which, while not e f f ec t i ng  app l i ca -
t ion programs, confuses the QRS module; i t  th inks
2.02 is 202.

by using ’AMS’ (Add Member to Set).

7. Make the o rde r  header  owner of the LINE set
us ing  ’SOM’.

8. Find pa r t  number A172 us ing  ’FMSK’ on the
INVNTRY set.

9. C rea te  an LITEM reco rd  us ing  the p r i ce  re -
t r i eved  f rom A172 and the quan t i t y  of 5 us ing
’CRS’ .
10. Add th is  LITEM to the LINE set using ’AMS’.

11. Make th is  LITEM owner of the PLINK set with
’SOM'
12. Link LITEM to PART by added Part  to the PL INK
set  w i th  ’AMS'.

13. Repeat steps 8 th rough 12 for each add i t iona l
l ine  i t em.

System Performance

MDBS per formed f l aw less l y  w i th in  i ts  l im i t s .  Those
l im i t s  are a f unc t i on  of the amount of bu f f e r  space
that  the programmer a l loca tes  for use by the DMS.
As would be expec ted ,  the more bu f f e r  space a l -
lo ted,  the fas ter  a given app l i ca t ion  wil l  run, and
the l a rge r  an app l i ca t i on  can be be fo re  s l ow ing
down. What is not expected, however, is the way in
which the system reacts  as bu f f e r  space becomes
scarce. You would expect a smooth ro l l  o f f  which
was hopefu l l y  a f unc t i on  of N LOG N but at worst a
l i nea r  f unc t i on  of N where N is the number of
records  in the database. Un fo r t una te l y ,  what hap-
pens is a very rapid breakdown in response t ime, as
if the system were doing a b inary search on disk.
This means tha t  the app l i ca t ion  programmer must be
very ca re fu l  in a l l oca t i ng  bu f f e r  space with an eye
towards  the eventual  size of the database. 4k of
bu f f e r  is adequa te  for  smal l  app l i ca t i ons ,  but
large databases might need 10k or more for adequate
response. Adding bu f f e r  space requ i rements  to the
18k taken by DMS i t se l f  r esu l t s  in a to ta l  overhead
of between 20k and 30k. This overhead must f i t  into
the memory space of the computer along with your
app l i ca t i on  p rog ram.  I f  you ' r e  us ing  MDBS w i th
BASIC-80, you must also inc lude the 26k taken by
the in terpre ter ,  leaving very l i t t l e  for the app l i -
ca t i on  p rog ram.  In the PL / l - 80  env i r onmen t ,  the
programmer can use over lays  to solve the problem.

PL INK I I  has been a g rea t  help in t h i s  r ega rd .  A
sk i l l f u l  p rog rammer  shou ld  be able to a l l oca te
enough bu f f e r  space for any normal app l i ca t ion  with
the use of over lays .  How much is enough can only be
found through pr io r  exper imentat ion with a pa r t i cu -
lar app l i ca t i on .  The c r i t i ca l  bu f f e r  break down
point  is a f unc t i on  of the database design as well
as the number of records in the database. Solut ions
to the memory space problem are being worked on,
and the next major re lease of MDBS, scheduled for
Sep tember ,  w i l l  add ress  t hese  f a i l i ngs .  In the
mean t ime ,  most comp lex  app l i ca t i ons  can be e l e -
gant ly  accomplished with care and sk i l l .
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L i s t i ng  3 - Logic to enter  an order

1. Ask for customer ’s account number.

2. Find cus tomer  us ing  the command 'FMSK' (F ind
Member Sort Key).

3. Make the found customer the owner of the ORDERS
set using the ’SOM’ command (Set Owner based on
cu r ren t  Member).

4. Ask for  o rde r  header  i n f o rma t i on  such as P0
number.

5. C rea te  a new o rde r  header  us ing  the command
’CRS’ (C rea te  Reco rd  and S to re ) .  This causes  the
order to au tomat ica l l y  be inser ted  into the order
l i s t  (SORDER) in sorted order.

6. Add the o rde r  header  Jus t  c rea ted  to  the
ORDERS set tha t  is owned by the cu r ren t  customer
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Table I

All of the o the r  sho r t com ings  of MDBS are dea l t
with by the add i t iona l  add-on programs which wi l l
be rev iewed in par t  two of th is  rev iew .  For those
of you cons ide r i ng  buy ing  MDBS by i t se l f ,  I w i l l
b r i e f l y  ou t l i ne  those shor tcomings.

Like most large computer DBMS’s, MDBS mainta ins the
en t i r e  database in one CP/M f i l e .  I f  anyth ing hap-
pens to t ha t  f i l e  (and t ha t  i nc l udes  such t r i v i a l
t h i ngs  as not c l os i ng  the da tabase )  the en t i r e
da tabase  becomes unusab le  and unrecoverab le. The
only user recourse is to rep lace  the damaged data-
base wi th  his l a t es t  backup ,  and r een te r  the in-
ter im i n fo rma t i on .  Needless to say, f requen t  back-
ups are recommended.  The RTL ( rea l  t ime  l ogg ing
sys tem)  add resses  t h i s  p rob lem by ma in ta i n i ng  a
i n te r im  disk log of t r ansac t i ons  s ince  the l as t
backup; the log can be used to br ing a backup up to
date if necessary.

Another shortcoming of the system is the fac t  tha t
you cannot change the log ica l  design of the data-
base w i t hou t  des t roy i ng  l i ve  data. This mandates
the downloading of all l ive data to o rd i na ry  disk
f i l e s ,  and then r es to r i ng  the data a f t e r  the a l -
t e ra t i ons  have been made. Those who have per formed
th is  procedure know i t  is a Job measured in hours.
The DRS add-on (dynamic r es t ruc tu r i ng  system) al-
lows you to a l t e r  a l i ve  da tabase  w i t hou t  de-
s t r oy i ng  da ta .  The QRS add-on  p rov ides  many
wor thwh i le  and t ime saving fea tu res .  I feel tha t
anyone ser ious ly  working with th is  system should
invest  in the add i t iona l  u t i l i t i e s .  Those who feel
d i f f e ren t l y  should be aware of the inhe ren t  l im i t a -
t ions of the DBMS i t se l f .

©Package  or ve rs i on  name: MDBS Ve rs i on  1.04
© PL/ I -80 with Z80

Pr i ce : $900.00

Systems ava i l ab le  fo r :  CP/M, No r th
sis,  TRSDOS,
all modules are ava i lab le  for
each ope ra t i ng  system).

S ta r  D0S 3
Apple DOS

0a-
(not

f t

Requi red suppo r t i ng  so f twa re :  Hos t  l anguage .
E i t he r  BASCOM, FORTRAN-80,
C0B0L-80, PL/ I -80, CBASIC,
Pascal /M,  Pascal/MT+, Pas-
ca l / / ,  BASIC-80, Macro-80,
(more are being developed)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Good po r t ab i l i t y  be tween
CP/M systems.  Database can
be un loaded  under program
cont ro l  and w r i t t en  to disk
in any fo rmat  supported by
the host language. QRS has
add i t i on  ou tpu t  f ea tu res .
Databases are not genera l ly
po r t ab le  between
implementat ions
d i f f e ren t  host

0
0
0
0
0
0
0
0
0
0
0
0
0 @ @ 0 ID 00151@@@@ mill @@ @@@@@ 11

d i f f e ren t
of MDBS or
languages.

User sk i l l  level  r equ i red :  App l i ca t ion
w i th  some backg round  in
data  s t r uc tu res .  Not fo r
the nov ice .

programmer

s

a
Memory Requirements : 52K minimum.

0
0
EH
0
0
0
0
0
0
0
0
0
0

Disk capac i t y  r equ i red :  160k minimum

Ut i l i t y  programs p rov ided :  Re loca t i on  u t i l i t y  fo r
making non 100H based ver-
s i ons  of DDL. Sample p ro -
grams.

Record s ize & type l im i t s :  Types co r respond  to
host language. Records may
be of any s i ze  up to  65k.
P rac t i ca l  l im i t  4k. Da ta -
base s i ze  is l im i t ed  by
your hardware and opera t ing
system.

Cone I us ion

MDBS has made i t  poss ib le  for a sk i l l ed  programmer
to generate a very complex app l i ca t ion  in a matter
of weeks ins tead of months. The forte of MDBS is
the f l ex i b i l i t y  i t  p rov i des  the p rog rammer .  In
fac t ,  I can th ink of no app l i ca t ion  which could not
be generated using th is  system w i th in  the l im i t s  of
cu r ren t  hardware.  I must warn you however, tha t  the
p r i ce  for  t h i s  f l ex i b i l i t y  is comp lex i t y  t ha t  is
probably beyond the novice user. This system wil l
not generate any s tand-a lone app l i ca t ions  w i t hou t  a
p rog ram be ing w r i t t en .  P r i ced  at  $900, MDBS is
c l ea r l y  meant as an app l i ca t i on  development tool
for programmers, and as tha t  i t  c l ea r l y  succeeds.
Those w r i t i ng  custom business packages should de-
f i n i t e l y  consider  MDBS as an impo r tan t  too l .

Portab i I i t y  :
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© Documentation
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3[g] Ease

3
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organ i zat ion
organ i zat ion
readab i I i t y
i ncl udes al I

of use
i n i t i a l  s tar t  up
convers ion  of ex te rna l  data
app l i ca t i on  implementat ion
operator use

Table III
Data Management Capabilities

Under l y i ng  Data Model:

Table II
Qualitative Factors

A.
6
6
5
7

for l ea rn ing
for re ference 1. Data Types-al  phanumer ic ,  numeric

2. Relat ionships-one to many, many to one, one
to one, many to manyneeded i n fo rma t i on

Func t ions  P rov ided :
3
5
7

1.a. Data d i c t i ona ry  maintenance-automat ical  ly
maintained i n te rna l l y  by system.

b. Data r eo rgan  i za t  ion and convers ion-must
be accomplished by unloading the database,
r e i n i t i a l i z i ng  w i th  DDL, and the re loading.
Data conversion is done by user with app l i -
ca t i on  p rog ram.  DRS al lows au toma t i c  re -
organ i zat ion.

2. a. Data en t r y  and ed i t i ng -  user p rov ides
these func t i ons  in app l i ca t ion  program. Some
func t i ons  in QRS.

b. Repo r t  gene ra t i on -  user p rov ides  t h i s
f unc t i on  in app l i ca t i on  p rog ram.  Also done
in QRS.

3. a. Data se lec t i on  by p red i ca te -  Exce l l en t
suppor t  of complex p red ica tes .  Requires user
sk i l l  w i t hou t  QRS.

b. Data j o i n i ng  & re l a t i ng  mu l t i p l e  data
se ts -power f  ul f ac i l i t i e s  p rov ided .

c. Calcu la t ion on data-  e i t he r  by user pro-
gram or QRS.

4. a. Data i ndependen t  app l i ca t i on  I n te r f ace -
Database is fu l l y  independent.

31 Error  recovery
from input  error
restar t  from i n te r rup t i on
from data media damage

3
3
3
3
3
3
3
3
3
3
3|g] (Note tha t  all error[gi backup procedures.  The RTL module is designed
<—, aid in error recovery.)13

1
1

Support
for i n i t i a l
for system

4
4

star t  up
improvement

app I i ca t  ion* Depends upon
grammer .

the sk i l l  of the p ro -

recovery depends upon proper
to

3
3
3
3

3
3
3
3
3

Rat i ngs  in the t ab le  w i l l  be in a 1-7 sca le :
1 = c l ea r l y  unacceptable for normal use
4 = good enough to serve for most s i t ua t i ons
7 = exce l l en t ,  power fu l ,  or very easy depending

on the category

3
3
3

3
3
3
3
©©©©©©©©©©©©©©©©@©©©©©©

MDBS is ava i lab le  from L i f eboa t  Associates,  or from
the au thor ,  for $900. The documentat ion is pr iced
at $35.



f o r  ’ATR I B.ATTR.BYE.D I R.ERA.REN.SAVE.TYPE.REN.’.
The commands are va r i ab le  in l eng th  and must be
te rm ina ted  with a nul l .  The commands can be made
up to  8 by tes  in l eng th  sub jec t  to  the f o l l ow ing
cond i t  ions:

T ips® Techniques
This month our winning t ip comes from Bi l l  No r r i s ,
of New York. Here i t  is :

”CP/M can be eas i ly  mod i f ied  so tha t  the i n t r i ns i c
commands are renamed, e l im ina ted  or rep laced with
your own COM f i l es .  Some reasons for doing so are
as fo l l ows :

1- Renaming the CP/M TYPE command to LIST, or the
ERA command to KILL can help the beginner out by
making the CP/M commands look more l ike those a-
va i l ab le  in some h ighe r  l eve l  l anguages  such as
BASIC.

2- Fai re exh ib i t o r s  and computer stores have less
to  wo r r y  about  i f  t he i r  demo sys tems  no l onge r
have the ab i l i t y  to ERAse or REName f i l e s .

3- You can make your 1.4 CP/M more c lose ly  resemble
vers ion 2.2. Example: One of the extended di-
rectory programs ( f rom The CP/M Users Group or
elsewhere...) can be invoked whenever the normal
DIR command is given to CP/M.

To make the mod i f i ca t i ons  proceed as f o l l ows :

1-Use SYSGEN or MOVCPM to place a system in memo-
ry,  and then store i t  on disk with the save com-
mand.

1 - Don’t change the i r  order.

2-  The ava i l ab le  space fo r  commands is f i xed ,  so
wh i le  a l l  commands may be r ead i l y  sho r tened ,  i f
any are to  be l eng thened  t he re  must be a coi—
respond ing  reduc t i on  in the l eng th  of ano the r
command.

3- The last command should be t e rm ina ted  with an FF
(hex) a f te r  the nul l . ’ ’

B i l l  also con t r ibu ted  a t ip  on ge t t i ng  untypeable
cha rac te r s  i n to  a f i l e  us ing  ’ED.COM’. ( Bold
charac te rs  are keyboard i npu t ) .

1-Run DDT and i nse r t  the  hex equ i va len t  of the
requ i red  cha rac te r ( s ) ,  making ce r ta i n  tha t  Z (1A
hex) is the last charac te r .

A>DDT
DDT VERS 2.2

-s i  00
0100 1A 7B
0101 1A .
-AC

; Last char ,  is Z.
; Star t  to i nse r t .
; ’ { ’  cha rac te r .
; F i n i shed .
; Return to System.2- Load i t  back into memory with DDT.

3- Examine memory with the D command un t i l  you see
’DIR ERA TYPESAVEREN’ on the r i gh t  s ide of the
screen. This wil l  be somewhere above 900 hex.

4- Not ice that  each command takes up four bytes.
The DIR command is s t o red  in the  sys tem as
D, I ,R, space.

5- Use DDT’s S command to change the command, e.g.
if you wanted to rename the DIR command to the
single let ter D, the IR bytes should be changed to
spaces, (20 hex). I f  done p rope r l y ,  you wil l  see
’D ERA TYPESAVEREN ’ in memory.

6- I f a command is to  be e l im ina ted ,  al l  of the
le t ters  can be rep laced with spaces, however by
rep lac ing  them with t he i r  l owe rcase  equ i va len t s
the same resu l t  is achieved and the o r i g i na l  loca-
t ion is not obscured.

7- When all of the changes have been made, r e tu rn
to  CP/M w i th  a ©C and run SYSGEN. When i t  asks
for  the ’ sou rce  d r i ve  or r e tu rn ’  h i t  r e tu rn ,  as
the sou rce  is now in memory .  Save i t  on the
des t i na t i on  disk of your cho i ce  and you are al l
done.

Note: CDOS users can use DEBUG ins tead  of DDT. I t
comes with the Cromemco Macro Assembler. In the
cu r ren t  vers ion of CDOS (2.36) you wi l l  be looking

2-Save th is  as a f i l e  with ex tens ion  ’LIB’

A>save 1 foo . l ib

3-Ed i t  your own f i l e ,  and when the above charac ter
is needed ,  the  ’READ’ command w i l l  i n se r t  i t  fo r
you as i l l u s t r a ted  below:

*b4t
1: This f i l e  w i l l  fe tch a charac ter
2: from a ’ L IB ’  f i l e  and i nse r t  i t
3: between these [ ]  b racke ts .
4: Tha t ’ s  a l l  there  i s . . .
1: * f [  A ZRFOO
4: *0T
4: between these [ (*0TT
4: between these ( { ]  b racke t s .
4: *

4-At th is  point  you may con t inue  to ed i t  the f i l e
or i t  may be saved. I f  there are severa l  cha rac -
t e r s  t ha t  are f r equen t l y  needed but  are not a-
va i l ab le  on your keyboa rd ,  you may e i t he r  use a
’L IB ’  f i l e  for  each cha rac te r ,  or put  them al l
in to the same f i l e ,  de le t i ng  the unwanted cha rac -
ters a f ter  they have been read in.
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ZSID Application Note COBOL-80 Application Note
The Microsoft COBOL-80 Compiler occupies 82K of disk space, which may
produce a hardship for users with l imited disk space. However, to
save space, the overlays can be stored on another drive and be brought
in by the COBOL.COM program invoked on the logged-in disk.

In COBOL.COM , location 67CFh contains 00, which causes the logged-in
drive to be searched for the overlays. If you are using drive A for
your overlays, change 00 to 01. If you are using drive B, change it
to 02. In relocated versions, the location is a8cfh.

D ig i t a l  Research has given us
permission to p r i n t  these in-
struct ions for changing the re-
start  number ZSID uses for set-
ting breakpoints and tracing pro-
gram execut ion.  The r es ta r t  in-
struct ion must be inserted, fol-
lowed by its vector location, in
the ZSID.COM f i l e  at l oca t i on
01EBH.

A>zsid zsid.com
ZSID VERS 1 .4
NEXT PC END
2900 0100 nnnn
#sleb
01 EB nn ef
01EC nn 28
01ED nn 0
01EE .
Me

A>save 40 zsid.com

Users with se r ia l  numbers from
ZS-00001 to ZS-00750 must insert
the fo l l ow ing  code in the re-
l oca to r  module of ZSID in addi-
t ion to making the changes de-
scr ibed above.

Remember.  . .
If your subscription began last August with Volume I, Number 3, you d
better renew right away — so you don’t miss our next issue. The cu t -o f f
date for renewals is just around the corner. If you don’t renew as
soon as you read th is  no t ice  we won’t be able to get you into our
August mailing. We hope you’ve held on to the reminder we sent. If
not, enclose a mai l ing label from a copy of Li f e I i nes. Let us know
about any corrections in your address, but send that label! I t  will
really help us process your order quickly.

CP/M SUMMARY GUIDE
Tired of fanning through your CP/M manuals or writing
notes that remind you of the commands, functions and
error codes? Well it’s about time you ordered our CP/M
Summary Guide! Spiral bound and
handy to hold, our guide is a 60
page booklet summarizing the
features of CP/M (Ver. 1.4 & 2.X)
and 2 totally alphabetical listings
of the commands, functions,
statements and error codes of
MICROSOFT BASIC-80 Ver. 5.0
and CBASIC™ -2. Areas
summarized are in table form
and include all direct and
transient commands plus
MAC™, DESPOOL™ and
TEX™. Our booklet is a much
needed supplement to any of
the literature currently
available on CP/M and has
been recommended by Digital
Research.
P.S. Over 4000 users can’t be
wrong!

I
I

>»:<•>»

Ask your local computer store for our guide or send $6.95
plus $1.00 (postage and handling) to:
THE ROSETTA STONE, P.O. BOX 35, GLASTONBURY, CT
06025 (203/633-8490)

Name ___________________________________________

Street

City State Zip
CP/M™, DESPOOL™, MAC™ are registered trademarks of Digital Research.
CBASIC™ is a registered trademark of Compiler Systems.

A>zsid zsid.com
ZSID VERS 1.4
NEXT PC END
2900 0100 nnnn
#a103
0103 jp 1a0
0106 .
#a1a0
01A0 Id hl ,(01ec)
01A3 Id (1100) ,h1
01 A6 inc hl
01A7 Id (1106) ,h1
01AA Id a, (Oleb)
01AD 1d (13b1) ,a
01B0 Id (13fe) ,a
01B3 Id (1f8d) ,a
01B6 Id (21a8) ,a
01B9 jp 013d
01BC .
Me

A>save 40 zsid.com.

Licensed users may make these
changes in ZSID software.
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rsion
XASM09

Vers i on  1.05

Ve rs i on  1.04 con ta i ns  a bug
prevent ing  shor t  branch i ns t r uc -
t ions from being f lagged when out
of range.

Ve rs i on  1.05 co r rec t s  the p ro -
blem. However, owners of Version
1.04 may patch a s ingle loca t ion
to correct  the bug:

1- Load XASM09 under DDT.
2- Change loca t ion  1ACF from DC
hex to C4 hex.
3- Exi t  from DDT.
4- Save patched copy with "SAVE
49 XASMO9.COM"

free memory symbol, MEMORY is
set  to the .END. add ress .  Not
spec i f y i ng  the .REL f i l e  t ype
with PL INK I I is more convenient ,
as the program assumes tha t  type
by de fau l t .

These bugs have been e l iminated
with the new vers ion :

1- OVERLAY LOAD DISK ERROR no
longer appears when more than 35
over lays  are used in a program;
up to 255 over lays  may be used
now, as stated in the manual.
2-  F i l es  of the same name on
d i f f e ren t  d i sks  are now s i g -
na l l ed  by an e r ro r  message ,
ra the r  than be ing t r ea ted  as
separate  f i l e s .
3- The FILE, SEGMENT, and MODULE
sta tements  now put segments of
the p rog ram i n to  sec t i ons  as
spec i f i ed .  Segments  put i n t o  a
•DATA sec t i on  are now input ord-
er .

4-CONCATENATEd segments are no
longer placed by de fau l t  in to a
.DATA, sec t i on .

T/MAKER I I
Vers ion 2 .2 .1

This ve rs i on  co r rec t s  a bug in
the f i l e  SORT.TMK.

PAS-3 Medical  Package
Vers ion 1.75

This ve rs i on  e f f ec t s  imp rove -
ments in the p resen ta t ion  of data
on sc reen .  Date range  check ing
for the date entered in the S ta r t
program has been added, to catch
operator e r rors .

In add i t i on ,  the f o l l ow ing  bugs
have been f i xed :

1- The Query p rog ram no l onge r
pe rm i t s  the sys tem to  en te r  a
loop.
2- The S ta r t  p rog ram no l onge r
echoes the Password. (This modi-
f i ca t i on  is only e f f ec t i ve  i f
the t e rm ina l  r ecogn i zes  the
backspace charac te r  08 Hex.
3- The Post ing program has been
f ixed to recognize more operator
e r ro r s .
4- A da ta /Ma i l  merge typo bug has
been remedied.

Z80 Development Package
Vers ion  3.35

This ve rs i on  f i xes  some minor
bugs in the ed i t o r ,  and cu res  a
major  assemb le r  p rob lem which
caused the d isk d i r ec to r y  to be
cor rup ted  when an ou tpu t  f i l e  was
wr i t t en  to a fu l l  disk.

Tips Contest
We’re eager  fo r  more en t r i es  in
the Tip Con tes t ,  so s top  and
wr i t e  down some of those c lever
ideas you have.  And the be t t e r
the documentat ion you send with
your en t r y ,  the better i ts  chance
of be ing pub l i shed  and w inn ing
you $50. Don’t leave anyth ing to
our imag ina t i on .  Exp la i n  your
t i p ,  i t s  app l i ca t i ons ,  i t s  l im i -
t a t i ons .

Don ’ t  f o rge t  t ha t  in Feb rua ry
1982 we’ l l  be o f f e r i ng  a Grand
Pr i ze  for  the Tip of the Year .
We gua ran tee  you ’ l l  wish you
en te red  t h i s  con tes t  when you
f ind out what tha t  big pr ize  wi l l
be.

ULTRASORT- I I
Vers ion  4.1A

This ve rs i on  f i xes  these bugs:

1- CBASIC2 numer i c  f i l e s  would
occas iona l l y  be m issor ted  when
US0RTB2 or US0RTM2 was used.
2- The M ic roso f t  sort modules US I
and USC.REL would not permi t  the
cons t ruc t i on  of a parameter  f i l e
i f  a se lec t  key was spec i f i ed
for an I n tege r  f i e l d .  I t  gave an
error  #13.
3- When ULTRASORT was used on
M ic roso f t  f i l es  i t  did not sor t
co r rec t l y  on f i l es  r equ i r i ng  any
tempora ry  wo rk f i l e s  to  be
created  .

PL I NK I I
Vers ion  1 .08

This ve rs i on  con ta i ns  two new
fea tu res .  Random disk I /O ca l l s
are now used when PL I NK I I is run
under ope ra t i ng  sys tems  which
suppor t  them. This normal ly  re-
su l t s  in a l a rge  i nc rease  in
speed .

Whitesmiths* C Compiler REL f i l e
may now be l i nked  and ove r l a i d .
The run t ime  suppo r t  l i b ra r i es
CL I B.A and MLIB.A, which must be
p resen t  on d i sk ,  are sea rched
au toma t i ca l l y .  The C p rog ram
header  CHDR.R is a lso i nc l uded
automat ica l l y  in the program. The
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New
roducts

men ts ,  as well as date of l as t
v i s i t ,  and ca te  of l as t  paymen t
(au toma t i ca l l y  upda ted ) .  Sepa-
ra te  f i l e s  hand le  cha rges  and
payments; these are cross-indexe<
by pa t i en t ,  doc to r ,  i nsu rance
code,  and p rocedu re  code. In
add i t i on ,  doctor f i l e s ,  i nsu rance
f i l es ,  and p rocedu re  code f i l e s
wi th  s t anda rd  cha rges  are p ro -
v i ded .  About 3000 pa t i en t  and
charge records can be stored on a
500K disk. A pa t i en t  scheduling
reg i s te r  is included in the pack-
ages.

Repo r t s  are as f o l l ows :  c l i n i c
da ta ,  de ta i l  and summary  doc-
t o r / den t i s t  r epo r t s ,  i nsu rance
company repor t ,  b i l l i ng  messages,
p rocedu re  code desc r i p t i ons  and
charges,  de ta i l  and summary pa-
t i en t  mas te r ,  pa t i en t  numeric and
alphabet ical  account number l i s t -
i ngs ,  pa t i en t  so r t i ng  rou t i nes ,
de ta i led  t i c ke t  and payment re-
g i s t e r s ,  aged t r i a l  balances, and
p roduc t i on  ana l ys i s  r epo r t s  by
doc to r  / den t  i s t  or p rocedu re
codes.

At the end of the month t hese
packages generate b i l l i ng  s ta te -
men ts ,  p roduce  ma i l i ng  l abe l s ,
f i l l  out  po r t i ons  of s t anda rd
forms .

These p roduc t s  r equ i re  a Z80,
8080, or 8085 processor ;  48K RAM,
CBASIC2 ( ve rs i on  6 or 7),  and a
minimum of two disks (241K capa-
c i t y  each) are also needed.

The p roduc t s  men t i oned  in t h i s
co lumn are ava i l ab le  f rom t he i r
au tho rs ,  computer s tores,  so f t -
ware d i s t r  i bu to r s ,  and so f twa re
pub I i shers .

PL/ I -80
Vers ion 1.3

Conca tena t i on  does not work
p rope r l y  when app l i ed  t o
subsc r i p ted  cha rac te r  var iab les .
This p rob lem can be avo ided  in
some c i r cums tances  by assigning
temporary va r i ab les .

P ick les  and Trout CP/M for TRS-80
Model I I With Words ta r  Ve rs i on
2.26

Wordstar does not work p rope r l y
if i n s ta l l ed  to access the screen
memory d i r ec t l y .  I ns ta l l  WordStar
to work with the normal console
d r i ve r  suppl ied with P ick les  and
Trout  CP/M.

PR I SM/LMS
by Micro App l i ca t i ons  Group

This l i s t  manager is designed to
store var ious types of i n fo rma-
t i on ,  as de f i ned  by the i nd i v i -
dual use r .  A p rede f i ned  f i l e
f o rma t  is no t  pa r t  of  t he
package .  The user may also de-
f ine mu l t i p l e  keys.

A f o rms  gene ra to r  a l l ows  the
c rea t ion  of mai l ing labels ,  enve-
lopes, p rep r i n ted  forms,  Rolodex
cards,  personal ized form le t te rs
and other forms.

Reports can be produced to show
l i s t i ngs  of se l ec ted  f i e l ds  and
data records.  Column t o ta l s  may
also be p r i n ted  for  numer i c
f i e l ds .

PIP
Vers ion 2.2

PIPing to the PRN device causes
ou tpu t  to  be r ou ted  to  the LST
device with de fau l t  tab expansion
and pag inat ion.  A s i de -e f f ec t  of
using the PRN device is that  the
I/O byte wil l  be set to 0 by PIP.
This w i l l  cause p rob lems  in any
system which uses the I/O byte to
re -d i r ec t  I /O.

Se r i es  8000 Med i ca l  and Den ta l
Management Systems

by Un i va i r

These two systems are designed
for s ingle phys i c i ans /den t i s t s  or
fo r  smal l  c l i n i ca l  p rac t i ces ;
they handle accoun ts  r ece i vab le
and b i l l i ng .  They u t i l i ze  a
balance f o rwa rd  account ing method
on cha rges  and paymen ts ,  w i th
monthly aging. Pa t i en t s  are re-
f e renced  by accoun t  number and
las t  name. E r ro r  check ing  s i g -
na ls  dup l i ca te  accoun t  numbers,
va l i d i t y  of dates,  etc.

Pa t i en t  mas te r  f i l e s  compr i se
account numbers, names, respons i -
ble pa r t i es ,  f u l l  add resses ,
phone numbers, insurance company
numbers, pol icy numbers, year- to-
date  pe rsona l  paymen ts ,  b i l l i ng
s ta tus ,  aged balances, and pay-

Pasca l  MT+ SpeedProg r  a m m i n g
Package

by MT Microsystems

Not ac tua l l y  an independent pro-
duc t ,  t h i s  package  is compr i sed
of deve lopmen t  t oo l s  for  the
Pasca l  MT+ p rog rammer ,  concen-
t r a t i ng  on improving p roduc t i v i t y
and e f f i c i ency .

SPP con ta ins  a superv isory  pro-
gram in sou rce  code,  a sc reen -
o r i en ted  text ed i t o r ,  an in te rac-
t ive  syntax scanner (on demand by
operator command). A source text
r e fo rma t  u t i l i t y  and va r i ab le
spe l l i ng  check u t i l i t y  are in-
cluded, also only ac t i va ted  upon
user command. Source code modi-
f i ca t i ons  are logged on disk, and
a hard disk backup u t i l i t y  is
par t  of the package. The package

ZSID

ZSID wi l l  not p rope r l y  assemble
ce r ta i n  16— b i t  loads i f  the ope-
rand is in the top page of memo-
ry.  This seems to be a holdover
f rom ea r l i e r  ve rs i ons  of DDT.
DDT vers ion 2 and SID have f ixed
th i s  bug.
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Operating Systems
can be adap ted  to  any t e rm ina l
and use rs  can add t he i r  own
too l s .

A syntax scanner and screen edi-
t o r  work t oge the r ,  s i gna l l i ng
errors by cursor  placement and a
screen message. The package Is
i n tended  to thus  de tec t  "dumb”
errors which may be ted ious and
f rus t ra t i ng  to  sea rch  f o r .  A
misspel led va r i ab le  check renders
a frequency count of the iden t i -
f i e r s  In the user’s text, he lp ing
to spot  t hose  i den t i f i e r s  used
only once,  which may be m is -
spel I i ngs.

As men t i oned  be fo re ,  an on - l i ne
log of source code mod i f i ca t i ons
is maintained. In add i t i on ,  ver-
sion number comments can be auto-
ma t i ca l  ly upda ted  at the be-
ginning of source program f i l e s .
A re fo rma t t i ng  u t i l i t y  can read-
jus t  margins and inden ta t ions  for
eas ie r  reading.

New Pub I i ca t  ions
6809 M ic rocompu te r  Programming
and I n te r f ac i ng ,  wi th Exper iments

by Andrew C. Staugard,  Jr .
This book is intended to p rov ide

i ns t ruc t i ons  on programming and
in te r f ac i ng  the 6809 8 -b i t  m ic ro -
processor. I t  expla ins addressing
modes, reg is te rs ,  data movement
i ns t ruc t i ons ,  a r i t hme t i c ,  log ic ,
branching,  I/O s i gna l s ,  app l i ca -
t i ons ,  and test i ns t r uc t i ons  for
the 6809. The chapters  are s t ruc -
t u red  w i th  ob jec t i ves  at the
beg inn ing  of each,  and rev i ew
quest ions and answers at the end.

Description Version
CP/M for:
Apple II w/Microsoft BASIC ............ 2.0
Cromemco System 3 8" .................... 1.4
Cromemco System 3 8" .................... 2.2
Durango F-85 ................................... 2.23
Heath H8 w/H17 Disk .................... 1.43
H89 Heath/Zenith-Magnolia ........... 2.2
iCOM 3812 ....................................... 1.41
iCOM 3712 w/Altair Console ........ 1.41
iCOM 3712 w/IMSAl Console ....... 1.41
iCOM Microfloppy (2411) .............. 1.41
iCOM 45U/PertecD3000 Hard .... 2.22
Intel MDS Single Density .................. 2.2
Intel MDS 800/230 Double Density . 2.2
MITS Altair 3202 Disk .................... 1.41
Micropolis Mod I-All Consoles .... 1. 4x
Micropolis Mod II-All Consoles ... 1.4x
Micropolis Mod I .......................... 2.20A
Micropolis Mod II ........................ 2.20A
Compal Micropolis Mod II ............... 1.4
Exidy Sorcerer Micropolis Mod I . . 1.4x
Exidy Sorcerer Micropolis Mod II .... 1.4x
Vector MZ Micropolis Mod II ....... 1.4x
Versatile 3B Micropolis Mod I ....... 1.4x
Versatile 4 Micropolis Mod II ........ 1.4x
North Star SD ................................... 1.41
Mostek MDX STD Bus ...................... 2.2
Sol North Star SD ........................... 1.41
North Star SD IMSAI SIO Console . 1.41
North Star SD MITS SIO Console .. 1.41
North Star DD ................................ 1.45
North Star SD ................................... 2.22
North Star DD/QC w/Corvus ........ 2.22
North Star DD/QD .......................... 2.22
Ohio Scientific ................................ 2.24
Ohio Scientific C-3B ...................... 2.24
Ohio Scientific C-3C' (Prime) ...... 2.24
Processor Technology Helios II .... 1.41
by Lifeboat TRS-80 5%" (Mod I) ... 1.41
by Lifeboat TRS-80 Mod II .......... 2.24A
by Cybernetics TRS-80 Mod II ...... 2.25

The Logic Design of Computers— An
I n t roduct lon
by M. Paul Ch in i t z
This is an i ns t r uc t i on  book, not

r equ i r i ng  know ledge  of e l ec -
t r on i cs  or h i ghe r  ma thema t i cs .
Compu te r  o rgan i za t i on ,  number
rep resen ta t i on ,  and machine- lan-
guage programming are in t roduced
f i r s t ,  fo l lowed by a basic set of
logic elements used to cons t ruc t
the common log i c  modu les .  The
modules are assembled to create a
simple computer ,  which is exhaus-
t i ve l y  ana l yzed .

Spel I Star
by M ic rop ro

This  spe l l i ng  package  is de-
s igned  to  accompany M ic rop ro ’ s
WordStar and works i n te rac t i ve l y
w i th  i t ,  pe rm i t t i ng  a user  to
co r rec t  e r ro r s  as soon as
Spel lStar  has comp le ted  f l agg ing
them in a documen t .  Spe l lS ta r
comes w i th  a 20 ,000 -wo rd  d i c -
t i ona ry  and pe rm i t s  add i t i ons ,
depending on a user’s disk space.

A f t e r  check ing  a documen t  i t
reports the number of misspel led
words ,  of d i f f e ren t  wo rds ,  of
words cu r ren t l y  in the main and
supp lemen ta ry  d i c t i ona r i es .
E r ro r s  are f l agged  in the  docu -
ment and must be corrected by the
use r .  They are h i gh - l i gh ted  and
tagged with a f l ash ing  character .
Words can be added to  the main
d ic t ionary ,  added to a supplemen-
ta r y  d i c t i ona ry ,  co r rec ted ,  or
i gnored .

Spe l lS ta r  se l l s  fo r  $250. L i f e -
I i nes w i l l  have more de ta i l s  on
sys tem requ i remen ts  in nex t
month’s i s sue .

. . .that there will soon be available a
hardware addition for all PET microcom-
puters, called The SoftBox™, which will
provide PET users with the ability to run
CP/M software. It is suspected that The
SoftBox will be the functional equivalent
of the Z80 SoftCard™ for the Apple®, ex-
cept that the unit will simply daisychain
down the GPIB cable. It is rumored that
it will be compatible with all CBM units
in the field from 2000 through 8032, even
booting off cassette if necessary, and
with all revs of PET disk from 2040
through 8050. No price or availability in-
formation yet, but we guess $1,000 with
operating systems, for shipment in 45
days.

Rumor
Has It.

OASIS for Altos, Bell Controls, Billing,
California Computer Systems, Compu-
corp, Cromemco, Delta, Digital Micro-
systems, Dynabyte, Godbout, GRI, In-
dex Computer Systems, IBC, Intertech-
nique, Kontron, Media Systems Corpo-
ration, Micromation Doubler, Morrow
Thinker Toys, NNC Electronics, Onyx,
Quay, S.D. Systems, Teletek, TRS-80
Model II, Vector Graphics, Vorimex, Zil-
°g-

Hard Disk Modules
Description Version. . .that a new software product called CP/

Emulator™, which allows PDP-11 and
VAX users to run CP/M and many appli-
cations programs, is soon to appear.  Ver-
sions for all standard DEC T'f operating
systems (RT-11™, RSX-11™, RSTS/E1

and VMS™) should be ready in the near
future. Price wil be around $500 for RT-
11 and $1500 for the multi-user systems.
A $75 demo without disk writing capa-
bility and without DEC to CP/M file ex-
change will also be offered. No figures
yet on speed, but expect 5 times slower
or worse on the small I l ' s .

Corvus Module .................................. 2.0
Apple-Corvus Module ...................... 2.0
KON AN Phoenix Drive .................... 1.8
Micropolis Microdisk .................... 1.92
Pertec D3000/iCOM 4511 .................. 1.6
Tarbell .................................................. 1.5

New products and new versions appear
in boldface.
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INTELLIGENT VIDEO I/O FOR S-100 BUS
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VIO-X
The VIO-X Video I/O Interface for the

S-100 bus provides features equal to most
intelligent terminals both efficiently and
economically. It allows the use of standard
keyboards and CRT monitors in conjunc-
tion with existing hardware and software. It
will operate with no additional overhead in
S-100 systems regardless of processor or
system speed.

Through the use of the Intel 8275 CRT
controller with an onboard 8085 processor
and 4k memory, the VIO-X interface oper-
ates independently of the host system and
communicates via two ports, thus elimi-
nating the need for host memory space.
The screen display rate is effectively 80,000
baud.

The VIO-X1 provides an 80 character by
25 line format (24 lines plus status line)
using a 5 X 7 character set in a 7 x 10 dot
matrix to display the full upper and lower
case ASCII alphanumeric 96 printable
character set (including true descenders)
with 32 special characters for escape and
control characters. An optional 2732
character generator is available which
allows an alternate 7 x 10 contiguous
graphics character set.

The VIO-X2 also offers an 80 character
by 25 line format but uses a 7 X 7 character
set in a 9 x 10 dot matrix allowing high-
resolution characters to be used. This
model also includes expanded firmware for
block mode editing and light pen location.
Contiguous graphics characters are not
supported.

Both models support a full set of control
characters and escape sequences, includ-
ing controls for video attributes, cursor
location and positioning, cursor toggle,
and scroll speed. An onboard Real Time
Clock (RTC) is displayed in the status line
and may be read or set from the host
system. A checksum test is performed on
power-up on the firmware EPROM.

Video attributes provided by the
8275 in the VIO-X include:

• FLASH CHARACTER
• INVERSE CHARACTER
• UNDERLINE CHARACTER or
• ALT. CHARACTER SET
• DIM CHARACTER

The above functions may be toggled
together or separately.

The board may be addressed at any port
pair in the IEEE 696 (S-100) host system.
Status and data ports may be swapped if
necessary. Inputs are provided for parallel
keyboard and for light pen as well as an
output for audio signalling. The interrupt
structure is completely compatible with
Digital Research’s MP/M ®.

FULCRUM Distributed by:
COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE

Additional features include:

• HIGH SPEED OPERATION
• PORT MAPPED IEEE S-100

INTERFACE
• FORWARD/REVERSE SCROLL or
• PROTECTED SCREEN FIELDS
• CONVERSATIONAL or BLOCK

MODE (opt)
• INTERRUPT OPERATION
• CUSTOM CHARACTER SET
• CONTROL CHARACTERS
• ESCAPE CHARACTER

COMMANDS
• INTELLIGENT TERMINAL

EMULATION
• TWO PAGE SCREEN MEMORY

VIO-X1 - 80 X 25 5 X7 A & T $295.00
Conversational Mode

VIO-X2 -80X25  7X7A&T  $345.00
Conversational & Block Modes

VIO-X S-100 I/O INTERFACE

• SAN JOSE, CA 95112 • (408)295-7171
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June 12, 1981 VERSION LIST
The listed products are available from their
authors, computer stores, software distribu-
tors, and software publishers.

Product s M OS P MR $
ACCESS-80 1.0 CP/M 8080/Z80 54K 792
Accounts Payable/Cybernetics 3.1 CP/M Z80 64K 500 Needs RM/COBOL
Accounts Payable/Structured Sys 1.3B CP/M 8080 52K 840/40
Accounts Payable/Peachtree 10-10-80 CP/M 8080 48K 530/60 Needs OBASIC
Accounts Receivable/Cybernetics 3.1 CP/M Z80 64K 500 Needs RM/COBOL
Accounts Receivable/Peachtree 10-10-80 CP/M 8080 48K 530/60 Needs OBASIC
Accounts Receivable/Structured Sys 1.4C CP/M 8080 56K 840/40
Address Mngemt.Sys 1.0 CP/M 8080 150 Requires 2 drives
ALDSTRSDOS 3.38 TRSDOS 32K 80/35
ALGOL/60 4.8C CP/M 8080 24K 250
ANALYST 2.0 CP/M 8080 52K 250/20 Needs OBASIC, QSORT or VSORT
APL/V80 Compiler 3.2 CP/M Z80 48K 500 Needs APL terminal
Automated Patient History 1.2 CP/M 8080 48K 175
BASIC-80 Compiler 5.24 5.24 CP/M 8080 48K 360/35
BASIC-80 Interpreter 5.2 5.2 CP/M 8080 40K 335/35 W/Vers. 4.51,5.2
BASIC Utility Disk 2.0 2.0 CP/M 8080 48K 75
BSTAM Communication System 4.5 4.5 CP/M 8080 16K 200
BSTMS 1.2 1.2 CP/M 8080 24K 200
BUG/uBUG Debuggers 2.03 CP/M Z80 129/25
BDS C Compiler 1.44 1.44T CP/M 8080 32K 150/30
Boss Finc'l Acctg Sys CP/M 8080 54K 2495
Whitesmith's C Compiler 2.0 CP/M 8080 60K 630/30
CBASIC2 2.07P 2.17P CP/M 8080 32K 125/20 Needs 2 drives w/min. 240K ea.
CBS Applications Builder 1.22 CP/M 8080 48K 395/40 CDOS version too
CIS COBOL Standard 4.3,1 CP/M 8080 48K 850/50
CIS COBOL Compact 3.46 3.46 CP/M 8080 32K 650/50
FORMS 1 CIS COBOL Form Generator 1.06 1.06 CP/M 8080 150/20
FORMS 2 CIS COBOL Form Generator 1.1,6 1.16 CP/M 8080 200/20
COBOL-80 Compiler 4.01A 4.01A CP/M 8080 48K 710/35
COBOL-80 PLUS M/SORT 4.01 CP/M 8080 48K 845/65
CONDOR 1.10 CP/M Z80 48K 695/35
CREAM (Real Estate Acct'ng) 2.3 CP/M 8080 64K 250 Needs CBASIC
DATASTAR Information Manager 1.101 CP/M 8080 48K 350/60
Datebook 2.03 CP/M 8080 48K 295/30
DESPOOL Print Spooler 2.0 CP/M 8080 19K 80
DISILOG Z80 Disassembler 4.0 4.0 CP/M Z80 24K 110 Zilog mnemonics
DISTEL Z80/8080 Disassembler 4.0 CP/M 24K 110
EDIT Text Editor 2.06 CP/M Z80 129/25
EDIT-80 Text Editor 2.0 CP/M 8080 99/25
ESQ-1 2.1A CP/M 8080 48K 1495/50 Needs CBASIC2
FABS 2.4A CP/M 8080 32K 195/25
FILETRAN 1.2 TRSDOS 32K 99/20 1-way TRS-80 Mod I, TRSDOS-CP/M
FILETRAN 1.4 CP/M 32K 149/20 2-way TRS-80 Mod 1, TRSDOS & CP/M
FILETRAN 1.5 CP/M 32K 99/20 1-way TRS-80 Mod II, TRSDOS -CP/M
Financial Modeling System 2.0 CP/M 48K 300
FORTRAN-80 Compiler 3.42 3.42 CP/M 8080 36K 435/35
FORTRAN TRS 3.38 TRSDOS 80/35
FORTRAN Package 3.38 TRSDOS 150/35
FPL 2.0 2.0 CP/M 8080 48K 695/30
General Ledger/Cybernetics 1.3C CP/M Z80 48K 500 Needs RM/COBOL
General Ledger/Peachtree 10-10-80 CP/M 8080 48K 530/60 Needs OBASIC
General Ledger/Structured Sys 1.4C CP/M 8080 52K 840/40
GLECTOR Accounting System 2.0 CP/M 8080 56K 350/25 Use w/CBASIC2, Selector 111 C-2
HDBS 1.04 CP/M + 52K 300
Lifeboat IBM/CPM 1.1 CP/M 8080 175
Inventory/Peachtree 10-10-80 CP/M 8080 48K 530/60 Needs OBASIC
Inventory/Structured Sys 1.0C CP/M 8080 52K 640/40
JRT Pascal CP/M 8080 56K 225/25
LETTERIGHT Text Editor 1.1B CP/M 8080 52K 200/25
MAC 2.0 CP/M 8080 20K 120/25
MACRO-80 MACRO Assembler Package 3.40 3.40 CP/M 8080/Z80 159/25
Magic Wand 1.11 CP/M 8080 32K 395/40
MAGSAM III 4.2 CP/M 8080 32K 145/25 For CBASIC/MBASIC
MAGSAMIV 1.1 CP/M 8080 32K 295/25 Needs CBASIC
MAILING ADDRESS Mail List System 12-2-80 CP/M 8080 48K 530/60 Needs OBASIC
Mail Merge 2.26 CP/M 8080 150/25 Needs same version Wordstar
MDBS 1.04 CP/M + 48K 900/35
MDBS-DRS 1.02 CP/M + 52K 300
MDBS-QRS 1.0 CP/M + 52K 300
MDBS-RTL 1.0 CP/M + 52K 300

KEY
S Standard Version
M Modified Version
OS Operating System
P Processor
MR Memory Required
$ Price. These prices are given as approximations. Actual prices for these products will vary from vendor to vendor.
New products and new versions are listed in boldface.
+ These products are available for Z80 or 8080, in the following host languages: BASCOM, COBOL-80, FORTRAN-80, PASCAL/M, PASCAL/Z,
CIS COBOL, CBASIC, PL/1, and BASIC-80 5.xx.
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VERSION LIST
Product s M OS P MR $ Notes
Microspell 4.1 CP/M 8080 48K 249
Mini-Wrehse Mngmt Sys 5.5 CP/M 8080 48K 650
MP/M Operating System 1.1 MP/M 8080 32K 300/50 For Intel MDS 3000
MSORT 4.01 CP/M 8080 48K 160/20 Needs COBOL-80
Mu LISP-80 Compiler 2.03 CP/M 8080 24K 210/25
Mu SIMP/Mu MATH Package 2.03 CP/M 8080 48K 260/30 muMATH80
NAD Mail List System 3.0D CP/M 8080 48K 115/25
Nevada COBOL 1.404 1.404 CP/M 8080 32K 149/255
Order Entry w/Inv CP/M Z80 500 Needs RM/COBOL
PAS-3 Medical 1.75 CP/M 8080 56K 995/25 Needs CBASIC2
PAS-3 Dental 1.62 CP/M 8080 56K 995/25
ssembler 1.02 CP/M Z80 129/25
Pascal/M 3.2 CP/M 8080 56K 175/25 Also for CDOS
Pascal/MT Compiler 3.2 CP/M 8080 32K 250/30
Pascal/MT + 5.2 CP/M 8080 52K 500/30 ForZ80 too
Pascal/Z Compiler 3.3 CP/M Z80 56K 395/25
Payroll/Cybernetics CP/M Z80 500 Need RM/COBOL
Payroll/Peachtree 11-7-80 CP/M 8080 48K 530/60 Needs OBASIC
Payroll/Structured Sys 1.0E CP/M 8080 56K 840/40
PL/1-80 1.3 CP/M 8080 48K 500
PLINKII 1.08 CP/M Z80 350
PLINK Linking Loader 3.25P CP/M Z80 129/25
PMATE 2.06 CP/M 8080 32K 195
POSTMASTER Mail List System 3.3 3.3 CP/M 8080 48K 150/20 Needs CBASIC
Professional Time Acctg 3.11 CP/M 8080 48K 595/30 Needs CBASIC2
Property Manager 10-10-80 CP/M 8080 48K 925/60 Needs OBASIC
PSORT 1.1 CP/M 8080 100
QSORT Sort Program 2.0 CP/M 8080 48K 100
RAID 4.7.3A 4.7.3 CP/M 8080 28K 250/25
Real Est Aquisition Prog 2.1 CP/M 8080 56K 500 Needs CBASIC
Residential Prop Mngemt Sys 1.0 CP/M Z80 48K 650
Lifeboat RECLAIM Verification Prog 2.1 CP/M 8080 80
SBASIC 5.4 CP/M 8080 295/35
SELECTOR III-C2 Data Manager 3.24 CP/M 8080 48K 295/25 Needs CBASIC
SELECTOR IV 2.13A CP/M 8080 52K 550/35 Needs CBASIC
SID Symbolic Debugger 1.4 CP/M 8080 120/25 N/A-Superbr'n
SMAL/80 Programming Sys 3.0 CP/M 8080 75/25 For CP/M 1.x
STATPAK 1.2 1.2 CP/M 8080 495/30 Needs BASIC-80 4.2 or above
STRING BIT 1.02 1.02 CP/M 8080 75/25
STRING/80bit 1.22 CP/M 8080 95/25
STRING/80 bit Source 1.22 CP/M 8080 295
Supersort I Sort Package 1.5 CP/M 8080 225/40 Max. record = 4096 bytes
T/MAKER II Data Calculator 2.2.1 CP/M 8080 48K 275/25
TEX Text Formatter 1.1 CP/M 8080 36K 105/50
TEXTWRITER-III 3.6 3.6 CP/M 8080 32K 125/20
TINY C Interpreter 800102C CP/M 8080 105/50
TINY C II Compiler 800201 CP/M 8080 250/50
TRS-80 Customization Disk 1.2 CP/M 8080 75
ULTRASORT II 4.1A CP/M 8080 48K 195/25
Lifeboat Unlock 1.3 CP/M 8080 95 Use w/BASIC-80 5.24 or above
Visicalc 1.37 Apple 8080 32K 150
Wordindex 3.0 CP/M 8080 48K 195 NeedsWordStar
WordMaster 1.07A CP/M 8080 40K 145/40
WordStar 2.26 2.20A CP/M 8080 48K 445/60
WordStar w/MailMerge 2.26 CP/M 8080 48K 575/85
XASM-05 Cross Assembler 1.04 CP/M 8080 48K 195/25
XASM-09 Cross Assembler 1.05 CP/M 8080 48K 200/25
XASM-51 Cross Assembler 1.07 CP/M 8080 48K 200/25
XASM-F8 Cross Assembler 1.02 CP/M 8080 48K 200/25
XASM-400 Cross Assembler 1.02 CP/M 8080 48K 200/25
XASM-18 Cross Assembler 1.40 CP/M 8080 48K 200/25
XASM-48 Cross Assembler 1.60 CP/M 8080 48K 200/25
XASM-65 Cross Assembler 1.96 CP/M 8080 48K 200/25
XASM-68 Cross Assembler 1.99 CP/M 8080 48K 200/25
XMACRO-86 Cross Assembler 3.40 CP/M 8080 48K 275/25
XYBASIC Interpreter Extended 2.11 CP/M 8080 450/25
XYBASIC Interpreter Extended CP/M 2.11 CP/M 8080 550/25
XYBASIC Interpreter Extended COMP 2.0 CP/M 8080 450/25
XYBASIC Interpreter Extended ROM 2.1 CP/M 8080 450/25
XYBASIC Interpreter Integer 1.7 CP/M 8080 350/25
XYBASIC Interpreter Integer COMP 2.0 CP/M 8080 350/25
XYBASIC Interpreter Integer ROM 1.7 CP/M 8080 350/25
Z80 Development Package 3.35 CP/M Z80 130 N/A Suprbm,Magnolia,mod CP/M
ZDM Debugger 1.2 CP/M Z80 45 For Micropolis, N'Star,  Apple, IBM 8"
ZDMZ Debugger 2.0 CP/M Z80 45 See note above
ZDT Z80 Debugger 1.41 1.41 CP/M Z80 50 N/A Superbr'n,mod CP/M
ZSID Z80 Debugger 1.4 CP/M Z80 130 See note above.
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bookkeeping

without terrifying your
bookkeeper.

Introducing The Boss:™ the most advanced, yet most understandable,
financial accounting system. Designed to automate your

bookkeeping without confusion or mistakes.
The Boss system computes financial

ratio analysis.
It protects data from unauthorized

personnel as well as computer
malfunction.

And it has the largest programming
and storage capacity of any micro
system.

The Boss runs on most small business
computers with CP/M® or similar
operating systems. Its cost is only $2,495.

Get full support from Lifeboat.
The Boss is brought to you exclusively

and supported completely by Lifeboat
Associates, world's largest computer
software publisher. For more informa-
tion about how you can profit from this
extraordinary financial accounting
system, send us the coupon below.
Or call (212) 860-0300.

1651 Third Avenue, New York,
NY 10028. w
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Typical screen format - actual photograph.

If "fear of the unknown" is standing
between you and computerization, you
should find out about The Boss.

The Boss system is immediately
comprehensible to bookkeepers
because it utilizes virtually the same
format they're used to.

So even someone with no previous
computer experience can easily learn
and operate The Boss system.

Features seldom found in
packaged software.

The Boss system is fully interactive,
fully departmentalized and exceptionally
fast. It can generate an astounding
number of complex reports at the touch
of a button.

General Ledger and Accounts
Receivable and Payable transactions
can be entered in any order in a single
program.

Up-to-the-minute financial reports can
be obtained without batch processing.

L IFEBOAT WORLDWIDE offers you the world's largest library of software Contact your nearest dealer or Lifeboat
Lifeboat Associates
1651 Third Ave
New York. N Y 10028
Tel (212) 860-0300
Telex 640693 (LBSOFT NYK)
TWX 710-581-2524

Lifeboat Inc
OK Bldg 5F
1-2-8. Shiba-Daimon
Minato-ku Tokyo. 105 Japan
Tel: 03-437-3901
Telex 2422723 (ASRTYOJ)

Lifeboat Associates. Ltd
P0 Box 125
London WC2H 9LU. England
Tel 01-836-9028
Telex 893709 (LBSOFTG)

Lifeboat Associates GmbH
P0 Box 168 Aegeristrasse 35
CH 6340 Baar Switzerland
Tel 042-31-2931
Telex 865265 (MIC0 CH)

Intersoft GmbH
Schlossgartenweg 5
D-8045 Ismaning. W Germany
Tel: 089-966-444
Telex 5213643 (ISOFD)

Lifeboat Associates

Lifeboat Associates. SARL
10. Grande Rue Charles de Gaulle
92600 Asnieres. France
Tel. 1-733-08-04
Telex. 250303 (PUBLIC X PARIS)

Software with full support
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