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IMPROVEMENTS TO THE LGRAPHICS PACKAGE ON THE

TCA TOKAMAK PDP 11-60

1. Introduction

The LGRAPHICS package (INT 76/79) was written as a high-level. set
of routines which used either, or both of, the PLOT-10 and Versaplot
software packages to control the visual Display Units or Versatek
printer/plotter respectively. This total package was fairly larqge, as
1s the data retrieval package. The small addressable memory in the
PDP 11-60 meant that we had to overlay proqrams which performed any
detailed calculations on whole traces. We have counteracted this prob-
lem by rewriting separately the VDU control package and the Versaplot
package, with minor restrictions. This led to an increased speed of
execution 1n the case of the old-fashioned coding of PLOT-10, and a
reduction in the task-image size. In the case of the Versatek, a con-
siderable reduction in user task-image size was obtained and speed was
maintained. The Versatek dump program, on the other hand, was in-
creased in size. We now discuss the two modifications and the restric-

tions they impose.

2. VDU

The PLOT-10 package is an extremely universal and cumbersome
software (20 routines) which spends a great deal of time doing very
little. We wrote a very simple routine, HPDRAW, which uses the HP2648A
escape sequence commands and the fairly efficient redundant byte re-
Jection algorithm of the HP2648A. The latter avoids sending bytes
which repeat themselves, using bits in the "LOW-X" byte to define the
rejection. We have no subroutine calls within HPDRAW: which saves
time. We have lost the possibility of declaring blank windows and

other such subtleties which were never used on TCA. The full screen is



used and the aspect-ratio of a VDU drawing is not the same as that of
the Versatek drawing, which works in absolute units of cm. The trans-
mission to the terminal is by use of an asynchronous write via a QIO
request called in the FORTRAN program. HPDRAW is reproduced in
Appendix 1I.

3.  VERSATEK

We bhave rejected all the Versaplot routines, with the exception
of the MTX routine which sends the QIO to the Versatek and is written
in MACRO, and the symbol-drawing routines. We have made the major
restriction of "one page equals one drawing" which should not in fact
be restrictive since this was the only way in which LGRAPHICS was used
on TCA. Instead of a MAP file, we therefore have an explicit interme-
diate file which simply contains the full-page Vector data, in point-
line units, and which is extremely simple. The LOW-X and LOW-Y bytes
are always sent with the 7 least significant bits of vector data. The
eigth bit of each determines whether the most significant byte is sent
or implicitly repeated. The most significant bytes contain the pen-up,
pen-down 1information. In addition, we define a "page" coordinate (0,0n)
and an "end" coordinate (1,0) to complete the definition of the inter-
mediate file. VFILEeBIN is written sequentially in records of
512 Bytes by a synchronous write. In this way we only have a simple
user routine, VCREER (see Appendix II), which enormously reduces the
task-image file, by in excess of 6 K-Bytes. In addition, the Graphics
Library, VTLIB, became so small that we have simply made two object
code modules LGRAPHe0BJ and LGRLOGe0B]). The former contains all the
graphics package with the exception of LOGAXE and LCONV which are held

in the latter. Task-Build time is thereby also reduced.

The Vector-to-Raster phase is performed by the program RAST (not
appended). This program decodes the VFILFEeBIN file, page by paqge, and
creates a scratch sliced-vector file, all file operations being asyn-
chronous. This second file contains the start-stop vector information
of each slice containing NLINES (74) lines, separately. Each slice is
then a separate "drawing" containing Vector information, packed as in

VFILE, but with the "local" Y-coordinate. During this preparation



phase (in VPREP) the Versatek is not attached. When a page is comple-
ted an end-of-page code is written and the next page is prepared until
the end-of-data code is met. The final Vector-to-Raster operation is
then performed on each page. The date is printed by the print-software
before the first slice is dumped. The black-bit calculation is extre-
mely tedious 1n FORTRAN and could be optimised in MACRO, if ever... .
When a slice is completed it is sent asynchronously to the Versatek

and the alternate buffer 1s filled with the next slice.

It 1s not very elegant but it has a subtle advantage in that
whole pages are always printed and the users do not waste days writing
Overlay Descriptions. In addition a logical unit (1) has been freed

for general use.

We note finally that the slice-size can be tailored to suit, Hav-
ing small but many slices reduces the RAST task-image size, but slows
the performance. A final advantage of the new system is that two draw-

ings can very simply be merged, should the need ever manifest itself.
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