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Using GraphTab for Medium Resolution
Graphics on Dumb Terminals

by Mark R. Horton
<stargate!mark@cis.ohio-state.edu>

Introduction

Text and graphics are two ways to display infor-
mation to users. Graphics applications can dis-
play pictures, logos, and different typefaces, but
aren’t as portable as text. Alphanumeric displays
are universally available, but limited to text.
There are times when it would be useful to dis-
play a logo, graphic, banner message, or picture,
but it has to go into a text file for display on an
unknown terminal or printer. For example, elec-
tronic mail is generally restricted to alphanu-
meric contents. Tools have been written to draw
pictures made up of ordinary printing text. For
example, the banner command shows big letters
made up of identical characters.

$ banner UNIX # (R) of USL

# # 4 # HH# # #
# 4 4 # # B
# I # 44
# # % & & # #

# # # #o# # # 4

# # # H# # # #
EAEEE # fH4 # #

Programs to plot functions on Teletype printers
or to draw Snoopy calendars using block letters
were very popular in the 1970s. Suns and BSD
systems have programs for very large signs.
However, such displays are often too large to fit
on a screen, requiring the user to print the mes-
sage on paper and hang it up on the wall side-
ways. This is great for signs, but not so good for
signature files and logo displays when software
starts up. It turns out it is possible to do consider-
ably better than the display of large block letters,
using only plain mixed case text. On an ordinary
CRT screen, it is possible to display 98x160 graph-
ics with a resolution good enough for many
applications. If you have a Sun running SunOS
4.1 (or an earlier version) try typing:

$ /usr/lib/vfontinfo -m cm.i.11 UNIX
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There are many fonts available in different styles
and sizes. In place of cm.r.12 try any font from
except those ending in “r”. The number in the
font name represents the “point size” which is
larger for bigger text. Here are some examples,
showing the versatility of different fonts:

$ /usr/lib/vfontinfo -m B.14 Kludge
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Larger fonts have more bits and so they tend to
look somewhat better.

$ /usr/lib/vfontinfo -m bocklin.28 Hack

Xggygougg +MMIMaNAD
MMMTYMMMM ¢ "MMT o
‘1z 1 . 0000t
* 2PMigggbx, . T
MMig.* . . ., dgMiggb, 1M
10004 | VIOO(]  , AMMNT Tt viasd  .AMPP®’ MMME,  |MMM  .xdgMggx.
004 | 00| MOMOKxggb [MMEGd P dMMMMMI  [MMMG/P‘* ‘VMMMI
MO | 120004 reane_dMl‘ |IMMMN MM’ = §4P’ IMMMM .. MMMP
M00¢ | N00M LGMP (MO0 MO 10000 17t e
0004 0MP @0’ eont 1oM| Mo tvMgx,
MMM | MMM JMMOMM M) qMMM, X. oeed ol
00| M ) 1 1o IO
deM00D " ql . © 00, MM |
--------- %3 vMROOMPE HBMHEY  VMORPROM ¢ 5000001 vinn
MM

MMlgg,
Smaller fonts can be used to create legible text

using less space than the banner command
$ /usr/lib/vfontinfo -m nonie.r.10 HELLO
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GraphTab

Itis possible to create graphical displays for ordi-
nary alphanumeric displays. In addition to the
obvious use of Xs and blanks to get 24x80 resolu-
tion, finer resolutions are possible by making
clever use of the shapes of the alphanumeric char-
acters that are available. GraphTab is a technol-
ogy to create such medium resolution graphical
displays using only alphanumeric text. Since
most characters are nearly twice as tall as they are



-1
51
0l
01

wide, a simple approach is to display a 2x1 rect-
angle (2 pixels) in a single character position. A
blank represents both pixels being empty,a I or
Mshows both pixels being full,a ” or ‘ shows the
upper pixelonly,anda” , ” or “.” shows the lower
pixel only. Even higher resolution is possible. A
single character position can represent a 4x2 rect-
angle, or 8 pixels. Since there are 256 possible pat-
terns and only 95 printing characters, the display
will be ambiguous, but usually the overall shape
is more important than being able to pick out
individual pixels. The GraphTab table was gener-
ated by considering each of the 256 possible 4x2
patterns and choosing an alphanumeric character
that most closely resembles the shape of the
desired pattern. While GraphTab images are not
as sharp as images created with true graphics
hardware, they can be much better than images
drawn with large blocks of X’s. The usual prob-
lem with low resolution graphics, legibility of the
text drawn using graphics, is not necessarily a
problem, since text labels can be drawn using real
text. For example, consider a plot of a cubic func-

tion drawn using GraphTab:
Y = x"3+10x"2-20x

~-15 X 0
Another use of GraphTab is to include digitized
photos of people. This can be useful, for example,
to include with email when it is not possible to
meet the other person face-to-face. Some GUI sys-
tems, such as the AT&T DMD series, show a
48x48x1 picture of the people who recently sent
mail to you. GraphTab can display these images
at different resolutions, occupying either 12 or 24
lines on the screen.

Ken Thompson, at zoom level 2:
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Dennis Ritchie, at zoom level 1
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Using the vfontinfo Command

The /usr/lib/vfontinfo command, present in
4.2BSD and SunOS 4.1, incorporates the Graph-
Tab technology to display the characters from bit-
mapped fonts. (This is perhaps not the best use of
GraphTab, butIam describing it here because it s
widely available today.) Of course, Suns have real
graphics hardware, but this command can be
used from any ASCII terminal, over the network,
and included in email.

You may find it in other systems derived from
4.2BSD. Not all Suns have vfontinfo ; it is option-
ally loaded from the standard distribution as part
of the Versatec package, and your administrator
may or may not have installed it when the system
was brought up. The command and font library is
not present in SunOS 5.0. There are several
undocumented options to vfontinfo that can be
used to create examples. Without any options, the
command displays numeric data about each
character in a particular font file from . For exam-
ple:

$ /usr/lib/vfontinfo R.14

Font R.14,

ASCII

R.14
R.14
R.14

41

42

43

raster size 7594,

!

4

max width 64, max height 40, xtend 24
width
12
19
26

left right
-5 8
-4 17
-3 23

size
26
18

105

offset
1221
1247
1265

up down
25 1
26 -17
25 10
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Adding the -v (verbose) option causes vfontinfo
to also show the bits of each character. (We can
also add another argument to choose a few char-
acters of interest.) This option uses GraphTab's 2
pixels/character method to show the bits.

$ /usr/lib/vfontinfo -v R.14 d|
tail +5 | sed ’‘s/./&& /g’

e MM
MM
MM
MM
Y MM
, MM* " *M, /MM
, MM* *MM
, MM MM
MM MM
MM MM
MM ' MM
"MM, MM
*MMM, . + MMM
"M, ,M* MM,,,,

The tail command skips the headers, which may
not be interesting. The sed command works
around a bug in the command; at zoom level 1 it
skips every other column. (A fixed and enhanced
version of the vfontinfo source and man page can
be found on ftp.uu.net in the directory which can
be retrieved from the Internet with anonymous
FTP. This version makes the above sed command
unnecessary. The output shown here is from the
new version.) The vfontinfo program has an
undocumented zoom option to control the pixel
size. The default zoom level, 1, uses 2 pixels/
character. Zoom level 0 uses 2 characters /pixel.
Zoom level 2 uses 8 pixels/character. Level 0 pro-
duces displays of big pixels. (GraphTab would
use the sequence MM for each pixel, but vfon-
tinfo uses to show the individual pixels more
clearly for the font application.)
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$ /usr/lib/vfontinfo -z0 -v R.14 4
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(el
(111
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0ol (1]

BESRORY!

Zoom level 2 is used to display small pixels. Each
character represents an area of the graphics dis-
play four pixels high by two pixels wide. The
same character fits into a much smaller space
while retaining approximately the same shape.

$ /usr/lib/vfontinfo -z2 -v R.14 d
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More usefully, the vfontinfo command has a mes-
sage option to use the small pixel code to display
banners.

$ /usr/lib/vfontinfo -m R.10 GraphTab
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The message option can be useful for creating
compact banners in a wide variety of fonts.
Inspecting /usr/1ib/vfontand experimenting
with different fonts and type sizes is both fun and
useful. (Avoid fonts whose names end in “r”’;
these fonts have been rotated and cannot be
directly displayed.) The ASCII file sent via E-Mail
to ClariNet customers includes the graphic:

LRGW-VOX, -9g xx -qgb. -qg- XX

daM’ 11T MM pozese seemeseiian e IMME. 1M Pens MM
N L k" rqb, HHP§#0 MM IM'MM, |IM  dMP"‘'Mb MM
L ces MM dgP’TM| e Mo IH "gM+M MM---"" NN
MY, L eP HH  MM..aM| MM MM

M YMX vMb..gy qMLjg

This graph was generated with a command
called vbanner which is similar to

$ /usr/lib/vfontinfo -m B.10 ClariNet
More Examples

To find create a nice banner, you may need to try
several things. Many of the fonts are already
quite ragged, and the GraphTab process aggra-
vates the raggedness. Some messages step on
bugs in vfontinfo ; it is necessary to keep the mes-
sage to within 80 characters of output, and in
some cases the last column may be cut off. (This
bug has been fixed in the version available on
UUNET.) Here are some examples of fonts that
look relatively nice.

$ /usr/lib/vfontinfo -m shadow.16 USENIX
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$ /usr/lib/vfontinfo -m mona.24 UNIX .d.
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$ /usr/lib/vfontinfo -m script.18 UNIX
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A copy of volume 2C of the 4.1BSD or 4.2BSD
manual includes the Berkeley Font Catalog,
which includes samples of the fonts in this direc-
tory. To create your own sampler of 12 point type-
faces, try

cd /usr/lib/vfont
for i in ‘/bin/ls | sed "s/\.[0-9].*//" | uniq’
do
echo s$i
/usr/lib/vfontinfo -m $i.12 UNIX
done | more

Conclusion

GraphTab is a useful technique for displaying
medium resolution graphics in situations that
were intended for only alphanumeric text, such
as E-Mail and Netnews. One widely available
tool that uses GraphTab is the vfontinfo com-
mand. Beware, however, that SunOS 5.0/Solaris
2.0/System V release 4 does not have the vfont-
info command.

If you need the command, you might want to
save the program and the fonts for future use, or
get the version on UUNET. Other applications
using GraphTab can make better use of the tech-
nology. A companion paper to this one is in prep-
aration, describing the implementation of
GraphTab and illustrating more general use of
the technology.
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