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6. Refresh

The display area may be viewed as a background overlaidwith a
t ranspar encyon which curvesare drawn. The background pictureisa "one
bit per point bitmap" where dark areas are represented as gray hal ftone.

6.1 Refresh:

Because of the particul arway in which curvesare drawn and del et ed,t he
di spl ayarea may get dirtiedin regi onswhere curvescrossor overl apeach
ot her, and where knots coincide. Therefore a command is provided for
refreshingthe displayarea. This is a reasonablyfast operationwhich
regener at est he background and produces a cl ean di spl ayof splinecurves
wi t hout knots. The current selectedsection,if any, disappears. The
refcawmhnd conmes in two flavors:with a cl ear background or with

the current background.

6.2 Shi ft:

This isa refcabhned with a translationof all the curves. The
translationis specifiedas for a moveconmand: source point and
destination point. The background, if displayed, is not translated.

6.3 New background:

In order to obtaina new background, a characterdot matri x nay be read
froma filein CU format. This charactermatrix will be expanded so as to
filla maxi mum area of the display,and the characterw || be displayedin
gray hal ftone. The expansionfactoristhe same for all the charactersin
the sane CU fileas it isdeterm nedby the constant hei ght of the matri x
and the width of the w dest character. The interactionscenariois as
follows:type the name of the CU filewhich will cause the fileto be
scanned for itscontent (be patient);alternativel,f the same CU fileis
used as before,only type escape,si ncet he fil edoes not need to be scanned
agai n;then the I istof the charactershe CU fil econtainsisdisplayednow
type the desired character (or type escape followed by the octal code).
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7. File input/ouput and plotting

7.1 Read and Writ e:

Two commands pernit reading and witingthe displayedsplines,wthout

concern for whether these splinesform a well-definedcharacter outline.
Arbitrary setsof splinesmay thus be storedand retrieved. This is the

sane file format as wused by the illustratorprogram DRA (the
recormended file name extensionis DRAW. When reading pictures
generated by DRAW text and curve brushes are ignored.

7.2 Pl ot:

Pl otti ngof the picturei sdone usingthe PRESS fileformat. The command
pl ot outputs the picture as a bitmap in PRESS fornat.

The filemay be printedon EARS through MAXC, for thisyou may usethe
conmand filePRINT.CM which FRED generates. The fil Smay al sobe used
by progranms accepti ngPRESS fil es:for instance, MARKUP may be used
for inserting the bitmap picture into a docunent.

1 Document ati on on <GR- DOCS>DRAW EARS
2 Docunent ation on <ALTODOCS>MARKUP. EARS
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8. Making a font

The main intended use of FRED is for making fonts, or nore precisely
creatingsplineoutlinesof characters. JSpI i nechar act er sar e gener at edusi ng
the curve editing features of FRED (describedin section3 and 4).
Addi ti onal commands are providedfor storingina fileand retrievindrom
a filesuch a characterdescriptionas well as for specifyi ng he addi ti onal
i nformati on necessaryfor fullydefiningthe font. These commands are
avai |l abl efrom a subnenu which scrollsin when the command f onts

i nvoked.

Section8.1 firstdescribesthe various el enments conposing a splinefont
description. Then section8.2 expl ai nst he vari ousconmmands and net hods
for creatingand nodifyingtheseconponents. Section8.3 presentsthe file
i nput/out put comuands.

CGenerationof the appropriatefonts fé)r vari ousdevi ces,usi ng splinefonts,
is done with the program PREPRESS.

8.1 Description of a spline font:

A special LI SP-conpatibletext format is used for splinefonts (givenin

appendi x, for the very curious). The recommended extensionfor suchafile
is SF. A splinefont descriptioncontainsthe follow ngconponents for

each character:

a) characteroutlineit i s conposed of a nunber of closedcurves
made of a nunber of end-to-end connected splines.

1rRFE Sproull, "Fonts project”, Septenber 9, 1974.
2 pocunentation on <GR- DOCS>PREPRESS. BRAVO
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b) base lineand wi dth: or nore preciselythe positionrelativeo
t he outl i neof the characterof the horizontalbaseline,theleftsideof the
character slug and the right side of the character sl ug.

c)fiducial sthe splineoutlinesgeneratedby FRED are intendedto
be used by the program PREPRESS whi ch "scan-convertsthe character,.e.
generatesthe actual dot matrix used on a printingor displayingdevice.
The actual resol utiorof the dot matrix will be a functionof the resol ution
of the device(forinstance500 |ines/inch)and the desiredpointsizeof the
di spl ayedor printedcharacter(say 12 points).-n order to guaranteethat
t he scan-convertingrocesswi || produce an appropri atel yscal eddot matri x
font from a given splinefont, there nust be sonme neans to relatethe
parti cul arcoor di nat esystemused for the splineoutlineto the sizeof the
final dot matri x. For that purpose, each characterdefinitiorcontai nsa set
of two nunbers call edfiducial s.These two nunbers are respectivel gqual
to the height and width in the coordi nat esystemof the splineoutlineof a
square whose side is equal to the point size of the character. These
nunbers are used to deterninethe scal efactorto apply both verti cal yand
hori zontal yto the splinecoordi nates for producing a dot matrix for a
particul ar point size.

d) character identification:
famly: e.g. Baskerville;
character: e.g. "A", or octal ASCI| code 101;

face (or style)which has three conponents: bold or medium or
light, regular or italic,condensed or regular or expanded
(defaulted to nmedium regular, regular).

e) bookkeepi ngi nf or mati onver si onnunber, creati ondate, and nane
of file used for background.

8.2 How to create a spline font:

FRED can defineall the components of a splinefont with a nunber of
speci al purpose commands.

a) charact erout | i nei n general practicefhisoutlineisgeneratedby
creatingand editingsplinesto followthe contoursof a hal ftonecharacter
di spl ayedas a background (sections.2). There are two typicalcases. The
background character could be obtained from an existingfont (in dot
matrix format) for a devicesuch as Alto, VIS or SLOT, which one wants
to convert to the nore general splinefont format. Alternativel fand the
nost likelyin the future),one could createan original font in spline
outlineformat. For thispurposeone would firstcreatea digitizegicture

1 The pointis a unit of type measurenent equal to 1/72 inch (vivele
systene netrique...).
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of the type font to use as the background. In eithercase,CU fil ef ornat
isthe standard, sinceit is the fornat used by the video font digitizing
system The recomrended resolutiorfor digitizedype font picturesis 256
by 256; this createsrather large filesbut providesa background wth
mnimally jagged contours which are easier to fit with spline curves.

b) basel i neand wi dt h:current baselineand wi dth may be nodified
or redefinedin only two ways: with the coomand base wi dbh, by
readinga characterdefinitioffroma splinefont file. The command base
& wi debtuallyactivatesa special node for defining an arbitrary
rectangl e n t he di spl ayarea (whi ch i s al soused for definingfiduci al s).A
subnmenu scrolls in, with the foll owi ng comands:

| edindr i gifen that node isactivatedswitch 1 isused for
definingthe | eft side of the rectangle,switch 2 the right side.
Switch 3 is unused.

t oppndbot twmn that node is activatedswitch 1 is used
for definingthe top side of the rectangle,switch 2 the bottom
side. Switch 3 is unused.

mo vaise any switchto repositionhe bottom|eftcorner of the
rectangl e, its dinension unchanged.

hei&hti dithput at the keyboard t he desireddi nensi ons of
the rectangl e(in screenunits),the bottom | eft corner renaining
fixed.

ok: termnate, i.e. returnto f ont conmand.

VWen the command bas®e wi dendtersthe rectangl edefini ngnode, a
rectangl ei s di spl ayedcorrespondi ngto the current val uesof base | ineand
width. You may then nodify base line and width by redefiningthe
bottom leftand right sideof thisrectangl enoving the rectangl ear ound
(which affectsonly the base |ine)or eventual I ytypingin the val ue of the
wi dt h.

As an additionaloption, width (but not base line)my be autonmatically
obtainedfrom the CU font charactercurrentlyused as a background. This

i s useful when convertingan alreadyexistingfont. The optionconmes in
the formof a question when entering the command base & wi dth.

c)fiducial scurrent fiducial sray be nodifiedor redefinedinonly
two ways: with the command f i dwc by lrgeadi nga characterdefinition
froma splinefont file. The conmand f i dactivated he sanme node as
the command wi dtthor definingan arbitraryrectangl ein the display
area). It is described above (8.2 c).

VWen the command fi dweoiebsthe rectangl e defining node, a
rectangl ei s di spl ayedcorrespondi ngto the current val uesof the fiducials.
However only the dinmensionsof thisrectangl e(or square) are inportant.
Itspositionon the screenareirrelevant.You may then nodify the val ues
of the fiducial 9y redefiningthe top, bottom leftand right sideof this
rectangl e, or eventually by typing in the val ues.
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As an additionaloption,fiducial sy be automaticallyonmputed from the
CU font charactercurrentlyused as a background. This is useful when
convertingan al readyexistingfont to splineformat. The optioncones in
the form of a questionwhen enteringthe command f i dudoua Insist
prepare for that option when readinga new CU file:answer yes to the
guestion"Do you want FIDUCI ALS automati cal |l yconmputed?";then enter the
poi nt sizeof the font to be converted,and the resol uti onof the printing
device (500 lines/inch for EARS fonts).

However, when creatingan originalfont, the recomended practiceisto
digitize pictureof the font type al socontai ni ngsone nmarks or graduation
i ndi cati veof the point sizeof the font. These marks will appear on the
screen as part as the background, and the fiducialswill be defined by
poi nting at them

d) characteridentificatiand bookkeepi ng nfornati onare defi nedor
nodi fied t hrough a conmand | abell edmi s c ewli am @oaws des sone
sel f-expl anatory keyboard interaction.

8.3 Reading and witing spline font files

One SF filemay be opened at a time, for reading, witing or both.
Opening a file,or creatinga new file, sdone with the command get.The
filename nust have extentionSF. Gettinga font file(say FOO. SF) nay
take some tinme if it containsmany characters,as it i npliesscanningthe
fileand duplicatingt under the nane FOO XF. Beware that SF fil esgrow
fast:for efficiencyitisrecomended not to storenuch nore than a dozen
charactersintoone singleSF file. When quitingor when gettinganother
SF file,the previouslyopened SF fileis closed. Confirmati onis expected
before cl osingthe file.Confirming with a V (for verify) all ows sel ective
del eti onof unwanted charactersfrom the filebeing closed. Afiter file
FOO. SF has been closed, FOO XF will be a copy of the initial file FOO SF.

Do not exitfrom FRED by any neans otherthan quitThere are ways to
recover from the effectof a crash or other sinilardisruption,but they
require experti se.

Charactersmay be randomy read from or wittenon the currentl yopened
SF file. Specifya characterby typingeithera singlekey, escapefol | owed
by octal code, or returnto abort. Overwitinga previouslystoredcharacter
requiresconfirmtion. The r eadharcaoraed displaysa character
directory of the opened file.

The command def andwr idi éfersfrom wr idkariactthat it

automati cal | ygoes through the commands bas® wi dthj dand al

mi s c elbef arreepo oiseedi ngto wite out the font definition. Wien
witingout the font outline,all splinesnot form ng a cl osedcurve w || be
i gnored. This neans that auxilliaryurvescreatedas tenpl atesor used as
constructiveel enents, that is to say not actuallypart of a character
outline, do not have to be deleted at the time of witing.
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9. Keyboard comands
Conmand i nput may be done on the keyboard (as well as from the nmenu)
for nost operationsat the toplevel. This allowsfasterinteractioror the
experienced user.
The key correspondingto a conmmand is sinply the firstletterof that
conmand: e.g. key command U is equivalentto nmenu comrmand undo.
There are only a few exceptions:
-repeat is escape;
-keys M and C are used to set the neaning of keys T, V and H to
be either a movexr a copgperation (tranvleatsd,cal
symetry, horizontal symetry);
-mainly for safety reasons, wi pe is done with <control >W
- background and refresh operations al so use control keys:
<control >B refresh with background
<control >C refresh with clear background
<control >N new background

-inaddition,del eteand backspaceare used t o suppressan unwant ed
sel ection.

10. Cetting started

Obtain the fil e <GRAPH CS>FRED. DM and LOAD it. It containsthe
following files:

-the programfiles: FRED, FREDOV1.BB to FREDOV5. BB;
-the menu picture files: MENUL. FRED to MENU4. FRED;

-a utilityprogram SFMJNCH for processingspline font files
(described in Appendi x A).
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Appendi x A
SFMUNCH
This isa utilityprogram for processingsplinefonts:concatenationof SF
filessettingfiducial sand charactertransformati ong shearing-foritalics-
condensi ng and expandi ng). The syntax of the command is as foll ows:

SFMUNCH  <out put SF file> <oper ati ons> <list of input SF files>

The avail abl e operations are:

i/l incline characters by the specified sl ope percentage i
el E expand characters by the specified percentage e;

c/C condense characters by the specified percentage c;

xf/ X set x fiducials to the given value xf;

yfly set y fiducials to the given val ue yf.

If no operationis specifieda sinple concatenation of the SF filesis
done. Transformationspecificationsay be mixed with the |istof input
files. They take effect only for the input files follow ng them

In addition,when /V is used, confirmationis expected before processing
and witing out each character

Exanpl es:
SFMUNCH METECR SF METECR*. SF

concatenates all METEOR characters into a single file;
SFMUNCH V METEOR. SF METEOR*. SF

or SFMUNCH METECOR. SF/ V METEOR*. SF

sel ectively concatenates METEOR characters into a single file;
SFMUNCH METECRI . SF 10/1 METEOR. SF

generates a font file of pseudo-italics (10 per cent incline);
SFMUNCH NUMSBYM SF SYMBOLS. SF 15/ E NUMERALS. SF

generates a font file of symbols and expanded nunerals.
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Appendi x B
Font file format

The foll owi ng description uses the notation:

<...> is alist,
{...} is a string,
[...] i s a number.

A spline font file has the form
<character description> ... <character description> STOP

where <character description> is either of the form
((FAM LY {fanmly nane})
(CHARACTER [ code])
(FACE { B| M| R} { RJ I}
(WDTH [width in x] [width in y]
(FIDUCIAL [dinmension in x] [dine
(VERSION [nunber] {date})
(MADE- FROM {fil e nane}
[x character origin] [y character origin]
[x fiducial origin] [y fiducial origin])
(SPLINES <cl osed curve> ... <closed curve>))

{ClI RI E})

=5~

sion in y])

or of the form
((FAM LY {family nane})
(CHARACTER [ code])
(USE {fanmily nane} [code]
{Bl M R} {R|I'} {C|RJE}))

wher e <cl osed-curve> is:
(<spline> ... <spline>)

where <spline> is:
([n] <knot list> <weight list> <derivative list> {solution nethod})

where [n] is the nunber of knots,
and <knot list> is:

s
(([Xq] [Y1]) ([X2] [Y2l) ... ([Xy] [Ynl))
and <wei ght "list>

} o [WD)

([WM]
ist>is:

i
and <derk¥?t L
X' [Y1' ] [X"] "1 [X [Yq'
%i] [Ypr1') TR T O e )

[ Xn-
{MMML|wqm|P$wowqm}

n

_dméé

and {squtlon nmet

Comments of the form
(COMMENT {any string})
may be inserted in a <character description>

FACE i nformati on stands for:
BOLD | MEDIUM | LICGHT
REGULAR | | TALIC
CONDENSED | REGULAR | EXPANDED



