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Editor's Page

DTP Trauma

We had planned on gradually convert-
ing to Desk Top Publishing, in fact the
Editorial and Computer Aided Publishing
article in issue #38 were produced with
DTP. Our intentions were to use both the
old phototypesetter and the new DTP sys-
tems in parallel, doing a few more articles
on each issue with DTP while we became
comfortable with DTP. There was no
rush, because I figured that it would take
six to eight months to sell the 10 year old

typesetter.

The material for this issue was all pre-
pared and coded for the typesetter when I
placed the first ad to try to sell the old
equipment--I wasn’t worried, after all it
would take a long time. Four days later, a
buyer showed up! We made a deal, and
he took the typesetter. When someone
offers cash for a piece of equipment which
is becoming obsolescent you don’t teli him
to come back in three or four weeks, be-
cause he might change his mind and it
could be a very long time before another
buyer appeared. So there we were. It was
the week to set type and paste up, but
everything was coded for the old typeset-
ter which was no longer here.

The only answer was to strip out all of
the code and change over to PageMaker
and the LaserJet. Setting it up under
PageMaker is actually much easier than
the old system for about 95% of the ma-
terial. I'm currently using WordStar 4.0
which does not have style sheets which will
transfer over to PageMaker, so I set up
PageMaker templates and embedded
style tags in the WordStar files.

It was a crash learning course which
took quite a few hours and delayed get-
ting this issue to the printer--but it was
well worth it. It will take much less time to
prepare future issues, and we may even
be able to send galleys to the authors for
proofreading.

There are still a few rough spots which
I have not had time to take care of. For
example, I couldn’t get an EM dash to
transfer from WordStar to PageMaker
for the HP LaserJet. There were also
problems in retaining the indent levels for
the code sections.

I am in the process of changing over to
MicroSoft Word Version 5.0 (more learn-
ing time). I'll generate fonts with custom
symbot sets using Digi-Fonts, then install
the same fonts in both Word and Page-
Maker. This should solve the problems in
showing the same extended characters in
both Word and PageMaker. The industry
needs to standardize so that all applica-
tions can refer to one soft font file so that
the fonts do not have to be installed in
every one of the applications--it is a nui-
sance and consumes valuable disk space.

Material which is Desk Top Published
should not look significantly different that
something which is published by tradi-
tional methods. Hopefully the only differ-
ence you’ll notice is that we are using
slightly different type faces for this issue.
We'll be interested in your comments af-
ter we gain experience and produce three
or four issues on DTP. One change you
will notice is the vast improvement in hy-
phenation in PageMaker compared with
that which we used to get from the Com-
pugraphic phototypesetter.

I am comfortable with the combina-
tion of MicroSoft Word, PageMaker,
Digi-Fonts, and the LaserJet for produc-
ing the magazine. With PageMaker it is a
real joy to push columns of text around
while making things fit. It is so much
faster than the mechanical pasteup we
have been doing. Once you’ve tried it,
there is no going back.

But, DTP is not the complete answer
to everything. I still intend to write pro-
grams to handle some of the unusual re-
quirements. One thing that I'd like is a
utility which would analyze a PM3 file and

print out the parameters such as margins,
columns, style definitions, etc. I like to
keep a hard copy record what I've done.

Another needed utility is one which
would output pages with the correct im-
position (the arrangement of pages in the
proper order for printing a signature) for
binding. When printing a 40 page saddle
stitched 5.5 by 8.5 inch book two up on
8.5 by 11 inch paper, pages 1 and 40 are
printed on one sheet, and pages 2 and 39
on the other side. the next sheet has pages
3 and 38 on one side and 4 and 37 on the
other side. After folding and binding, the
pages read in correct order. I'd like to use
PageMaker for the page preparation, and
then use the utility to output the pages in
the desired order.

I need to analyze the PageMaker PM3
file structure to determine how to extract
the information for these utilities. Does
anyone have any information on the PM3
file structure?

I'll also be working on runoff pro-
grams which talk directly to the LaserJet
for applications where PageMaker’s
WYSIWYG screen display is not re-
quired (such as setting a book from a CP/
M system using an ASCII character ter-
minal). Another area of activity will be la-
ser typesetting from database files using
dBXL, and C.

Send in your questions, probiems, tips
and solutions.

Users’ Toolkits

Successful systems in the near future
are going to have to be customizable to do
what the user wants, the way the user
wants to do it. As stated on page one of
volume 1 issue 11, of UNIX Journal (7620
242nd Street S.W., Edmonds, WA 98020-
5463) “Products of the future are going
to [be] tailored to the needs of individual

(Continued on page 37)

The Computer Journal / #39



Programming For Performance

by Lee A. Hart

Over the years, the ancient masters of
the software arts have meticulously
crafted the tools of structured program-
ming. They have eloquently preached the
virtues to body and soul that come from
writing clean, healthy code, free from the
evils of self-modifying code or the
dreaded GOTO.

Many programmers have seen the
light. They write exclusively in structured
high-level languages, and avoid BASIC as
if it carried AIDS. Assembly language is
just that unreadable stuff the compiler
generates as an intermediate step before
linking. Memory and processor speed are
viewed as infinite resources. Who cares if
it takes 100K for a pop-up calculator pro-
gram? And if it’s not fast enough, use
turbo mode, or a 386.

But a REAL pocket calculator doesn’t
have a 16-bit processor, or 100K of RAM,;
it typically runs a primitive 4-bit CPU at 1
MHz or less, with perhaps 2K of memory.
Yet it can out-perform a PC clone having
10 times the speed and memory!

How can this be? Special hardware?
Tricky instruction sets? On the contrary;
CPU registers and instructions have in-
stead been removed to cut cost. No; the
surprising performance comes from
clever, efficient programming with an ex-
treme attention to detail. Such techniques
are essential to the success of every high-
volume micro-based product. But they
aren’t widely known and so are rarely ap-
plied to general-purpose microcompu-
ters.

Suppose your micro doesn’t provide
the luxury of unlimited (or even ade-
quate) resources. Your program abso-
lutely has to fit in a certain space, such as
a ROM. You’re stuck with a slow CPU
but must handle a hardware device with
particularly severe timing requirements.
Your C compiler just turned out a pro-
gram that misses the mark by a megabyte.
Don’t give up! I'll show you some tech-
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niques that are particularly effective at
“running light without overbyte,” as Dr.
Dobbs used to say.

I'll demonstrate these techniques with
the Z80. With over 30 million sold last
year alone, it remains the number-one-
selling micro and is widely used in cost-
effective designs when performance
counts. However, the principles used ap-
ply to almost any microcomputer.

In the beginning

Novice Z80 programmers soon spot
peculiarities in the instruction set; arcane
rules restrict data movement between
registers. For instance, the stack pointer
can be loaded but not examined. Flags are
not set automatically and must be explic-
itly updated by a math or logical instruc-
tion. The carry flag can be set or inverted
but not reset. Of the six flags, only four
can be tested by jumps and calls (and only
two by relative jumps).

These limitations are no accident.
They represent an artful compromise be-
tween cost, complexity, performance, and
compatibility with the earlier 8080 in-
struction set. To get the most out of any
micro, you must discover how its designer
expected you to use the architecture. Get
“inside” his head; become part of the
machine.

The Z80 is register-oriented; it ma-
nipulates data in registers efficiently but
deals rather clumsily with memory. Regis-
ters are specialized, with each having an
intended purpose. Here are some rules
I've found useful:

A = Accumulator: first choice for 8-bit
data; best selection of load/store instruc-
tions; source and destination for most
math, logical, and comparisons.

HL = High/Low address: first choice
for 16-bit data/addresses; source and des-
tination for 16-bit math; second choice for
8-bit data; pointer when one math/logical/

compare operand is in memory;. source
address for block operations.

DE = DEstination: second choice for
16-bit data/addresses; third choice for 8-
bit data; destination address for block
operations.

BC = Byte Counter: third choice for
16-bit data/addresses; I/O port addreses;
8/16 bit counter for loops and block op-
erations.

F = Flag byte (6 bits used): updated
by math/logical/compare instructions;
Zero, Carry, Sign, and Parity tested by
conditional jumps, calls, or returns; Zero
and Carry by relative jumps; block opera-
tions use Parity; bit tests use Zero; shifts
use Carry; only decimal adjust tests Half-
carry and Add/Subtract flags.

A’ BC,DE’F,HL’ = twins of A, BC,
DE, F, HL; can be quickly swapped with
main set; use for frequently used vari-
ables, fast interrupt handlers, task switch-
ing.

R = Refresh counter for dynamic
RAM: also counts instructions for diag-
nostics, debuggers, copy-protection
schemes; pseudorandom number genera-
tor; interrupt detection.

I = Interrupt vector: page address for
interrupts in mode 2; otherwise, an extra
8-bit register that updates flags when
read.

IX,IY = Index registers X and Y: Two
16-bit registers, used like HL as an indi-
rect memory pointer, except instructions
can include a relative offset.

SP = Stack Pointer: 16-bit memory
pointer for LIFO (last-in first-out) stack
to hold interrupt and subroutine return
address, pushed/popped register data;
stack-oriented data structures.

Naturally, some instructions get used a
lot more than others. But frequency-of-
use studies reveal that many programs
NEVER use large portions of the instruc-
tion set. Sometimes there are good rea-







