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Frint program for graphic Imags files Zep 5V

The program allows a sraphic Iwmages file {(&.9. & Desktop Fublisher
file of any sie, or a Pags Designer 2 file or a 'emt? of Front
Page files, or a &l Scresn Dump of any size) to be printed to any
dot matrix printer.

The resulting printout may be scaled up or down in sither
dimension (or lsft unscaled) and rotated through %07, or left with
its priginal orientation.

The program reguires a memory expansion - its operational size is
sbout 150k depending on the size of the file to be printed - and
it uses the sems Toolkit as Deskiop FPublisheri namely the TURBO
Toolkit., (Mote: i+ the experimental *C" version of the progranm is
used, it doss not reguire any tooikit),

Freparation

Tefore the program may be run, your printer’s characteristics
must have been entersd on te the printer customisation file, the
supplied version of which is called 'driver_dat’.

Most commonly availasble printers are already defined on this
$+ile, but i€ your’s is not, the method for sntering the reguired
details is described at the snd of thess notes. FDRL would be
interested in hearing from people who find they have to wupdats
or add to the file - so that the distributed version of the file
can bz amendsd for the benefii ef others.

Alsc, beforsz the program is staried, the TURED Toolkit extensions
should be available in 9L memory ( but see note above).

Start up

The program is startzd in the wsual way - using EXEC, EX, EXECUTE
or whatever method you use for an vaewecutable® multitasking
program. £.9. exzc flpl_graFix_bin

If vou do not have (Turbo) toolkit loaded vou may use the boot file
provided inst=ad,

Note for Taskmaster users: The program PUST NOT be loaded with
the "shared code" option.

Mote for GRAM users: The program MUST NOT be "hotkeyed®.,
Select it from the *Files’ menu.

Wher the pregram has started, the screen is cleared, hzadings are
displsyed and ths first *prompt’ of the start-up dialogue appears.

Dialogue

The program needs the user to supply some details abuuﬁ.three things:

The input Image +ile
The printer to be used
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The scaling te bz used

The input file

Thz first few guestions are abouwt the Image file:

the name of the file to be printed,

the oriain of the file,

various details depending on the file’s origin
whether 90' rotation is reguired

whether ink and paper are to beg reversed

¥* 'Enter device and name of file: 7

Sample Responsss: fipZ2_page_aones_vd
ramli_schematic

The program expects the device/fils name to be at least
46 characters long, Otherwise, it squeaks and repe2ats
the guestion.

% 'File Scurce (DTP, FPD2, FP, Scr, Againdi ~’
Sample responses: - tn indicate Digital’s DTF

- tpo indicate Gector’s Page Designer 2

to indicate Gap's Fronit Fa3e

- tp indicate a @L screen dunp
- to respecify the file name

PDMNTO
|

Some supplementary quesiions way bz asked, depending on Lthe source

E

=f the file - ses nohtes at end of gection.

After ths pusstions, the image dimensions are displayed, for
exampls!

"DTP page widthi 7 wWaww Height: * hhhh
phere wwww and hhhh are the selscted (or default}) sizss.

* *Rotate thro P07 (n/vis 7

Depsnding on your oubput reguirements, it may be convenisnt to swap
the "x" and "vy" axes of the imag=s.

* *Invert black and white (y/nd: °

In ite screen image file, DTP uses “white’ as *ink" and ‘black’

as "papsr", This will wsually resull in tremendous amounts of ink
at print time, since it is likely that mast of your image will be
white, IFf you reply 7y* (the default) to this guezstion, black in
your screen image will be treated as 7ink? and white will b=
treated as paper’.

Supplementary ouestions
¥ Deslkktop Fublisher
the DTFP page =ize u=ed,

vhether the page is ‘vertical’® or 'sideways’
{DTP terminology)

35 "DTP page width ($40,480,800,1280): °
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>

Sample Fesponsest ENTER - defaults to 280
1280

iI¥ wvou have talken special action in DTF to adjust the
pags size, then the reviced size showld bs declared -
ctharwiss, just press ENTER

'DTP page height (£00,400): °
Sample Responses: ENTER - defaulis to §00
See above.

'Ie DTP page vertical or sidewavs {v/s)! ?

The default response - if you just press EMTER - is *v?. Iin the
same way A5 the page size, wour will have selected *sidewavs’® as
non-standard orisntation when creating the page in DTP.

Fage Designer 2

Mo additional gue=tiones. ITmags dimensions are determinzd by
examining the file, & 'compressed’ fite imags wmay not be
processed, The program will sgueak and reject the file.

Front Fags

Mo additienal guestiens, Image dinsnsions are fixed. It is
expected that 4 filess will be available on the indicated desvice,
and that the name entered is the "roont® nams, For example, i+ the
responss to the file nams prompt was "+1pZ2_dratt™, then ths files
"FipZ2_draftl?, "flp2_drattz2”, "4$ipZ_draft3” and "flpZ_draftd"” will
be sxpected to ba present.

Screen Dump

Thz vsual widith of 2 screen domp is 5172 pixels. I+ appropriate
action has been taken, thz dump width may be lsss. This will be
known to the creator of the file (72 vwou 77). The following

cusstion has a default response of S12.
"Domp widik { <= 512 )i 7

The imags depth is cemputed from the file mize.

The printer

The program will putput teo any suitable device. This wmay be the
more obvious printsr ports - s=ri, s=r2, par - or may be a file

on disc or ramdisc 2tc. Somez images which invelve scaling and
inversion and so forih may taks wp to 20 minutes to process (but
congiderably less if the "C" version is used), and if several
copiss are reguired, it may bes guicker to send the oulput to a file
and subs=sguently copy the $file to the print device as many times as
is reguired.

*Enter print device {default "serl")i ?

Sample Réspunsas: ENTER ~ default serl
£1p2_grafdump

’FPasses: 7
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Sample Responses: ENTER - default 1 pass
2 - tuo passes

Each “pass’ of the print head may be repsated, if necsssary with a
suitable vertical offsst - assuming the appropriate paramsters have
besr defined for the printer to bs used. For printsrs with low
vertical resolution, this technigues may result in a more ’solid’
ims3e being produced,.

Whether or not printing is actually going to take place, it is
necessary for the program to know which type of printer will
pitimately be used. The printer must be fully described to the
program, and the details ares required to be on the *driver’ file.

* *Driver filenrname {defaunlt “"driver_dat"): ?

Zample Recponsses: ENTER - default filenams
fipZ2_myprinter_driver

The tormat of the paramseters on the driver file is deccribed at
the end of these notes.

For each set of parameters on the driver {file, the program
displays the printer nams and an associated ’id humbar? from 1
vpwards, and when all names have been listed the $pllowing
message is displaved:

* "Enter id number pf regoeired printer typet! 7

1% the noame of the prianter that vwou want is on view, then key in
the id numbear. I+ it is not, then just press ENTER. If there ars
more names on file, thess will then be displaysd, otherwiss the
program will HALT with the message!

'Updats Graphics Driver file with rsguired paramsters and restart’

Whern the reguirsd printer has been identified, the aelsction
dialegue is cleared from the screen, and replaced by the messagesl

'Szlected printer: * printer_nam=

The program is already awsre of the dimensions and "dot density?’
0f the @L screer - =0 it knows what it takes to make a circle
laok like a cireles on the BL.

Having been told what printer is in use, it also knows what it
takes to make a circle look like a circle on that printer.  So,
the program does the nescescary calculations to work out in what
way the incoming data has to bz transformed {rescaled) to
pressrve the "aspect ratino” so that the imagzs on sScreen cah b=
reproducsd on paper.

The results of these caleuwlations are displayed, as follows:

Preserving aspect ratio

The resulting print image will be as follows: Width Hzight
{inches): Wb hhhh
The scaling factors a2re (input | ocutputit Horiz. Yertical

a:b c:d
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The program has worlked out what is the wmininum adjustment o
preserve the aspsct ratis, and also at that adjustment what the
inage =ize on the paper will be, One of alb or eid will be 1i1,
so this tslls you what the vertical/horizontal scale ratio should
be to pressrve the aspecht ratio. I+ the preogram computes a
horizontal scaling that will reswlt in & line longer than your
printer can handie, the program will sgueak and scale down both
the figurss accordinaly.

The scating +tactors might be digsplayed asi
1:1.032 1:1

This means that for every input pixel on a *row', the program

must generats 1,032 pixels, or mors propsrly, the program will
"ipvent" 22 pixels in the print ouiput for every 1000 pixels in
the imags filz row of pixels. No vertical adjustment will be made.
Another case might bed

1:1 L.oE201

This wonld mean that sach 'row’ would be left unscaled, but that
out ot every 1022 input rows, only 1000 would get printed.

You ars then provided with the charce to override these figures -
if for exemple the prinrted imsge will be too small, wou may want
to scale up the imaaz, or you may b2 prepared for the aspect
ratin to bBe changed or whatsvar.,

¥ Do von want te changs the scaling (n/r/y)i 7’
If the respbnsa is 'r', thes program will restart the dialogus -
perhaps you wish to use a differant printer resolution, bDr decids
that fhe image would "Fit" bestier if rotated, or whatever.

Only if wou reply "y? will the next guestion appear:

¥* 'Enter scalirg as numbzes (horiz, vert}il

n

amples Responssegl 1.33 (ENTER} 1.777 (ENTER)
1 (ENMTER) ,272 (EMTER)

[}

The rumbsrs you are reguired to enter are the CUTRUT scaling
pumbers, S0 you cah assums that you are entering *x7 and 'y’ in
the implied!

tiw 1ty

I+ vou want to increase the images in size, your number should be
greater than 1. If vou want to reduce in size, the number should
be less than 1. 14 vou changz the horizontal scale, the programn
will check that the number of pixels implied doss not exceed the
maximin width of vour printer. I it does, the progdram will
souealk and ask for ths numbers again,

After the naw zcaling has been entered and accepted, the progran
redisplays the scaling ’pansl’ showing the revised stats!

Manually scaled

The resulting print images will be as follows: Width Height
{tinches) i W khth
The scaling factors are (input @ oubtput): Horiz. Vertical

aib cid
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Interpolation

1f either nf the scaling figures is in excess of 1 - i.e. the
image is to be scalsd up vertically or horizontally, or both -
the program will ask if interpolation is reguired.

What this means is that if the presgram "invenis® pizels or rows,
zrd these ars lz4t as "paper® then the resualting image counld
bacome sparse. With interpolation switched “on’, the program
will have a lonk at the context pf the invented pixel or row and
malke a detsrmination as to whether ink or paper is more
appropriate to presesrve the image.

"Do vouw want horiz. interpolatiaon (n/y):i 7’
*Do vou want vert., interpolation (n/yl}: !

Nmtes also that if vertical scale reduction is in effsct, th=
program attenpis to preserve the image intearity., Pixsl rows
that ars to be ’discarded? ars sxaminsd and structurally
significant information is extractsd befors the row is discarded,
This inrformaticn is incorporsted on the next row to be printed.

Exescution

That finishes the dialogue, The program goes oan to load ithe
whole of the Im=gs file (it has to have it all i+ sideways images
are o be processed) - if insufficient memory ig available, the
proaram will HALT displaving the messa23e "het of menory".

Frocessing then

commences, Factors that influence the process
time 2re -~ in ascr

zasing significance:

{z) Sideways orientation of input file

tEY Horizorntsl scaling wp

{c) Width of a pixel row (longer row = longer time)
(d) Vertical scaling up

tz) Horizontal intsrpolation

(+}y Vertical interpolation

() Irnversion of ink and papsvr

A file that scorss badiy on all of these points may taks up to Z0
mirutes to print.
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There are 13 {(or 16) lines reguired for sach printer (or printer
mod=), The first line iz the printer name, followed by up to 135

parameter lines. Each parameter is distinquished by a 4 characier
identifti=sr.,

Namz, Identifving name of printer
GFRE, Preamble for graphics - 2.9, set linsfesd height
BP0S, Postamble after graphics - £.9. reset 1f height
GEAL, End af line cods - =single pass printing
GFST, End of line code - +irst pass of print %X
GLET, End of line code - last pass of print %%
GINT, End of line code - intermediate print passes ¥x
GPFX, Graphice line prefix
GCTL, Lenath of graphics string ceontroller {(chars)
GCTT, Tvpes of controller

7 = characters

1 binarvy; m.s. bwyte first

2 = binaryi m.=. byte last
GHMZD, Horiz. dots per inch
GYTD, Vert. dois per inch
GHZM, Max. Horiz dots per line
GFBH, First bit of byte iz High pin{l) or Low pin(0)
GPIM, Mumber of pins in print head
GSPD, Transmission spesd {(BAUD)

)

#¥% These paramsters are wmandatory only if multi-pass printing is
to ke used,

Same of the information required for the paramsters contains some
strange characters, as wou will s==2 from your printer manuwal.

Father than heve vou ssarching arcund for some weird key
comhinations on the 2L, we have zet ap the string conventions so
that informwmaiion in vour printer manwal may bg entered dirsctly
inte the driver $ils,

Faramzter Strinags

Characters in parameter sirings may be expressad either as a

letter or szguences of letisrs - which will be used exactly as
they appzar {(e.g. UPPER CASE or lowsr cass) - Dr as a decimal
pumber representing the ASCII cods for the (single) character to
b= u=s=d.

Cowmbinztions pf lstters and decimal numbers ars alliowsd. A comma
must be ussd as a separator. Leading spaces in front of =ach
zlement ot the string are ianored, A decimal number must be
prefixed by Fu 14 the Pt character is reguired as a letter, it
must occur as PR, Mzither a comma nor a semicolon character may
us=d in & string of lstt=rs. I+ sither is needsd, instead use
44 or FS9 respectively. Equally, a string may not EREGIN with a
space - yse 32 if the reguirswment arises.

[ =]

Zo, for examples, to szt up 2 string as the Graphics preamble
ESG "E® ESC "Ti4" ESC ";" ESC Y AB,”
the parameter line would lopok 1like:

1 GPRE, R27, E, R27, Tl4, R27, RS9, R27, R3Z, AB, 44
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An =xample paramster set

$Mam=,CITOR M7500 - Double Density
{GPRE, 27, E, 27, TL4
. select 17 cpii s=t 1§ to 147144 of an inch
JGR0S, P27, A
reset to & liness per inch
s GEOL (FrlO, Rl 3
LF CR
sGPFA, 27,5
ESC & in front of each graphics line (double dern. )
1 GCTL, 4
4 byte string controller
1GCTT, 0
., controller iz ASCII characters
§GHZID, 120
. printing at 120 horiz dots per irnch
3GUTD, 32
. printing at 82 vert. dots p=r inch
i GHZM, 7460
. platten width & inches =7 2560 dots max
1 GFEBH, O
. leading bit of graphics byte is low pin, not high pin
s GPIN,B
2 pins fired in print head
s GEFD, 4200
baud rate 4300
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set - Epson standard

iMame, Star LC-10 - Double Den
sGPRE, BE?, L, R13
. set linsfesd at ?7/72", do carriage return
§GFOS, P27, 2, Ri3
. set linsfesd 21 178", do carriage return
$GEOL, P13, FlO
. end of line code is CR, LF - single pass printing
16FST, Rl3, R27, J, Fd

set CR and 1/218" linefsed after lst pass
sGLET, Rl3, R22, J, P20
, ==t CR and 20/218" linefesd atter last pass
sGINT, i3
. =2t CR and no linefeed on intermediate passes
§GFFR, RB27, L

double density prefix is ESC, L
$GCTL, 2
. contraller length is 2 bytes
JGCTT, 2

controtller typs is binary with n.s. byte 2Znd
i GHED, LZ2O

. double density == 120 dpi
s GVTD, 82
. & pins per 7/72" ==3> 82 dots per inch vertical

1 GHZM, &0
olatten width 8", times 120 dpi
s GFBEH, 1
$irst bit of byte maps to “top’ pin in print hesad
1GRIN, B
. 2 usable pinz in print head
1 GOFF, O
. Byhte offset not relevant
§ GSFD, %&00
. Stavdard baud rate
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