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A BSTRACT

Font de finitions of 1377 characters of various styles

developed by Al l e n  V. Hershey were used as an i n i t i a l  data

base. His character oefinit i o n s were first out into a form

suitable for use by vector graph ics diso lay processors, and

then these vectors were converted into dot m atrix form in a

variet y of p oint sizes. Thi s conversion and di g iti zation

orccess was done usi ng the C programming lanquage the host

Com Puter was a PDP 11/SO with the UNIX op erating system, and

the com puter i zed typ esetti ng was done on a VE RSA TEC 1200—A

p rinter /olotte r .

As a resu lt, a large data base for use in computerized

typ esettin g has been develooed. I1~ additio n , the computer-

ized typ esetti ng system at the Naval Postgraduate School has

been improv ed and adacted to mak e use of the large number of

• fonts now av aila o l e.
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I. INTRoDucrIoN

A . BEGINNINGS

Ea rly in the 1960’s, as computer technology began to

develoo more and more ra p idly , the influence of Compute rs

expanded into m any new areas. A~ co mpu ters became more so-

phis ticated , more ava i lable , and easier to use, many dif-

ferent groups began to search for computer appli cations

w i t h i n  t~’~~j r fields . One fi e l d  i n  whi c h several uses were

four ~,mputers was in the p u b l i s h i n g  industry.

L~~r i y  systems used by newspaper and book p ublishers in—

vo lveø var ious methods for character generation and mechani-

cal p ositionin g of those characters; w h i l e  these systems

were faster than typ esetting by hand , they s t i l l  left room

for considerable impr ovem ent. Current system s e l e c tro r t i c al —

ly generate and oositio n their characte r s, greatly im p roving

the speed of th e process.

In his recent book on the subject of electronic composi-

tion , N . Edward Berg states that:

A lthough the effort to set type by computer has been
underway since the earl y 1960’s, i t has not yet reached
t he age of ma turit y .... Many e x c i t i n g  new develo pments
have already taken p lace whi ch are but a pr elude to what
w i l l  unfold in the future. Proper Como ut er iz atio n of
tyoesett inq now o ffers very si g n i f i c a n t  cost aevantages
over hot metal....

— —5.-... - —— 
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A technolo gy (that o f  computers ) and a technological
art (that of typ esetti ng) are being blended together in
a way that is o a r t i c u l a r l y  challenging to the computer
technology since the typeset ting art must be maintain ed.
The computer must assist the art——not dictate or attempt
to eli m inate it.

w hen two d i s c i p l i n e s  come together there is alwa ys a
need for good communications and standardizations ——
standardization not in terms of the art or expression ,
bu t fri terms of elect ronic techniques. The developm ent
of t hese standards all o w s  an orderly aopl ication of corn—
outer technolo gy ari a w i l l  not detract even m i n u t e l y  from
the needs of the art and free exp ression.

The computer tec h nolog y w i l l  not rep lace creative
human exoression Out w i l l  enable that exoression to have
enlarged horizo n s , and leave the mundane and repetitious
to the computer. (Ref. 3, o. v i i i

B. EVOLU TION

In add itio n , M r. Berg also mentions a “generation ” c l a s-

s i f i c a t i o n  w hich was aevelooed to create a ratio nal subdivi-

sio n of m ach ines into classes as fol l ows :

1. F irst Generation. M achin es evo lved from t h eir hot

metal ancestors but adapted to the ph otogra ph -i c pro-

cess.

2. Second Ge rte ratio ri . Machines not evolved from pr evi—

ous concepts embodi ca in hot metal machine s but based

on the new technolo gy o f  settin g tyoe from photogra ph ic

!r masters.

3. Th i r d Generation. M achines designed to work in con—

L- - 9
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junction w i t h  computers at high soeed ( greater than

100 characters per second ) ari d exoose th e character

image via a cathode ray tube (CR1).

Since the early exp eriments w i t h  computeri zed typeset—

ti rig , the computer has played a more and more imp ortant part

in the process. The main direct -tc n of th i s  paper has been

to  or ov i de t h ese “third aeneratio n ” m a chi n es w i t h  a large

co ll e c t ion of tyoe styl es in a va riety of sizes. One of the

largest data bases a v a i l a b l e  was that d i g i t i z e d  by A l l e n  V.

He rshey in 1967. However , t h i s  data was a v a i l a b l e  onl y in

vector form and current graphics dis pl a y orocessors ana

tyPesetters usuall y re quire in f ormatio n for th e i r  character

displ a y s to be i n  dot m a t r i x  rather than in vector form .

F The first step in the conversion orocess involved ob-

tai n i n g  th e raw data base , ari d then conv erting into a form

that was usable for generating the appr op riate vectors.

This orocess is descr ibed in A npen d ix C. An in teresting

• by— oroduct of these i n i t i a l  efforts was the program w r i t t e n

• for use on the TEKTRON IX 1401 ’ 4  dis p lay processor arid

described i n  Appen d ix 0. This p rogram allowed the user to

select a o a r t i cu la r font arid tri ert to draw a charact er from

that font on the CR1; the appearance of the characters al-

lowed the v e r i f i c a t i o n  of the vector dat -a base, and p rovided

a check on procedures used to that p oint.

A fter the data base was confirmed, the next steo was the

conversion of the vector data into b i t  pa tterns tha t wou ld

___  -~~~~ 
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a l l o w the use of these font s in a dot m a t r i x  envir onment onp
ras ter scan CRTs. The gosl was to produce a program that

could convert a standard size vecto r d e f i n i t i o n  of a charac—

ter into a dot m a t r i x  d e f i n i t i o n  in th e size desired by the

user. Any one using this oroqram gained access to the

Hershey data base aria increased the character set a v a i l a b l e

for his use by a significant amount.

¼
The next sections orovide the background art some early

experiences w i t h  computerized ty oe sett ing and on some

current ~‘ethods used by “ th i r d  generation ” m achi nes .

C. FONT FUNDAM ENTALS

A fpri t is a col l e c t i o n  of different charact ers, all  of

the same st yl e arid h ei g ht , whi c h  -are mapped onto a character

set. On the PDP—ll /50, the 7—bit A SCII set of 12B character

co des is used. Some fonts have generic names, such as the

Bodoni fonts; others h -ave lost t h e i r  origins but are named

for their apoe ararice, like the Gothic E n glish fonts. Some

fonts are recent creations , and have received more mundane

names; SAI L 1O , for example, is a 10 point font created at

the Stanford A r t i f i c i a l  Inte lligence Laboratory (SAIL). The

most usefu l fonts are those that contai n both upper arid

lower case Engl ish lett er s , Ar abic numerals , arid a m i n i m a l

set of p unctuation marks. The more exotic fonts Contain

ma th e m a t i c a l  symbols, characters from foreign languages ,

and, occasional ly, homemade symbols for very special pur-

poses.

11
- 
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Some characteristics of fonts which should be mentioned

before proceeding are:

1. Character width

A font is eit her fixed or va riable w i d t h . ~‘dhen a

font is fixed widt n , each character , wh ether it is a ‘H’ or

an ‘i ’ . wi l l  have the same widths. In a variable width

font , on the other hand , each character may have a unique

width.

2. Typeface

Fonts are generally classified by the st y le of the

tyoeface used. Bodoni, Nonie, Comp lex, Triplex, and so on,

are typ ical examol es of styles.

3. Size

Together with typeface , size makes up one of the

most n oticeable char acteristics of a font, and oroviaes one

of the most useful meth ods of c la s s i f i c a t i o n .  Font size is

most often referred to in “p oin t ” si ze s a measure of the

fo nt ’s heig ht. A p oint is a tra d i t i o n a l  pr inter ’s measure ,

arid is aopr ox im ate ly 1/72 inch. On the VERSATEC, the unit

of measure used is the p i x e l ,  the smallest unit of reso lu—

t ion possible on the m achine. The p icture element (pixel or

pcI ) is 1/200 inch , about four times the resolution of most

CRTg . A t 200 o i x e l s oer inch, Point size arid raster height

may be converted using the following formula :

raster heigh t (ooint size * 2.8) + 1

- -—~~~~~~~~~~ -~~~~~~~~~ — -~~~~~~~~~5 - • -  - .-— -—-——-— ~~~~~~~~~~~ ••~~~~~~ ‘•
—
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Uric character width of pixels represents one raster line

holding the “Is ” , which are dots which must be black , and

the “Os ” , whi ch are blan k spots together these binary di —

gits make uo a horizontal slice of a character oicture. The

character ’s hei ght is determined by the p oint size that is

required , and the widths are p roportional to the heights.

Appendix F contains a mor e com olete descr iotion of font and

characte r dim en sions.

4, St yl e

Fonts tha t use the same typeface may appear di f

fe reri t because they have been altered s l i g h t l y ;  a standard

font may be regular, it may be s1ante~ to the right (ita li-

cized ), or it m ay be thickened (bold face).

0.. EARLY CO MPUTERIZED TYPESETTING

1. Phototypeset ters

a. Back ground

Early in 1961, H ich ae l P. Barnett , the Director

of the Coop erative Comp uti ng Laboratory (C.C.L.) at the Mas—

sachusetts Institute of Technol ogy, encountered a tape—

operated ohotot yoe setti ni g machine and becam e interested in

the p o s s i b i l i t y  of pr oduci ng ooeratin g taoes for these

machines from the outPut of a di g i t a l  comPuter. Earl y pro—

gramm ing efforts produced some in teresti ng result s , but none

that were es o ecially useful. Fo l l o w i n g  the award of a

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . —‘•• —-——•~~~~ --.•— _ 
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research grant in 1962, ho wever , the staff at the C.C.L. was

enlar ged arid a system of computer programs was completed.

These Programs were used f r i  1963 and 19bL~ to set man y hun—

d reds of pages of material for a variety of reports , papers,

pamphlets, and oth er p ublications of interest to Mr. Barnett

an d his staff.

b. Egu i~~ment

The equ ip—a nt used at the C.C.L. included an IBM

109/90 Compu ter w i t h  32~ of memory whi ch produced output

L tapes for a PHOTON 5o0 ph ototyoesetter. Text m a t e r i a l  was

p repared for the computer usi ng a FRIDEN FLEXO~ RITER.

The FLEXO~ PITER had a conventional keyboard and

Produced cooy th at had the aooearance of standard typewrit-

ten mat e r i a l ;  the tyoe was i n  a singl e typesty le ari d size,

arid lines were not justified. A paper tape ounch unit was a

cart of the FLEXO~x R IT ER , and s t r i k i n g  any key on the ke’~,—

board, whether it was a p r i n t i n g  key or not, caused a oat—

tern o~ holes to be punched in ~‘ e t a o e  a nd t h e n t h e t a o e

was automaticall y adva nced. The paper tape was then run

throug h the d i g i t a l  comouter to t ranslate the 8—bit FLEXO

~RITER codes into bit p atterns on magnetic tapes that could

be used to control the ph otot ycesetter. These inPut taPes

were usually i n t e r n a l l y  coded to select type fonts , tyoe

size , and so on , in much the same way that inp ut to current

text pr ocessing system s or text formatters such as IPS (Ref.

1) and N,~OFF (Ref . 71 is done.

-..--- ,
~~~~~
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Th~ PHOTON mac rim e operated using a glass char—

acter disk , a small electronic flash unit , a lens turret arid

p ris m , ari d a dis k level selection cam. Each glass disk con-

tained photogra p hic negatives of 1440 characters arranqed in

ei ght conce ntri c rings of 180 u niformly spaced characters ;

the dis k rotated in a ve rtical plane in front of the flash

unit , and the spin dle in which the disk was mounted rested

in a cradle which could occuoy eig ht p a r a l l e l  p ositions.

Changing the position of the cradle w i t h  the cam moved the

dis k a sma ll amount in the vertical plan e ; as the r~ing of

characters moved oast the flash unit, the u nit flashed at

the app rop riate character and the im age of that character

was focused onto the f i l m  oassjno beneath the typesetter .

Different disks were used to p rovide the di ffer en t type

fonts required, and type size was changed by rotating the

lens turret to Change the size of the lens. The f i l m  was

then Cut in to oaqes arid orinted usi ng standard offset p rint—

iri g techn -igues.

c. Lesso ns Learned at M .I.T.

As pers onnel at the C.C.L. gained exp erien ce in

compu terized typ esettin g, the advantages of that system be-

came obvious. Fir st of a l l ,  tap e—op erated type setting

machines could set compute ri zed outPut more ra p idly than hu-

man operators could, and it could be done w i thout the inter-

vention of keyboard op erators and t~ie inevitable human er—

rors that occur. Comout ers cou ll also sort , update , and

pe rform other c l e r i c a l  op erations or’ alm ost any form of i n —

— . 1~
_ _ _ • _ 
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put. Computers were also used to s i m p l i f y the keyboard work

involved in setting type from a manuscrio t by introducing

tyooarcp hical details arid styles that did not force the key—

- 

. 
board operators te attend to the smallest details as they

had had to do when using conventional techni ques.

• 2. Hot Meta l Mach ines

a. Backgrouno

In the mi d d l e  1960’ s, the ir t~:eract ion of comput-

ers and various ty Pesetting devices was gaining more ari d

more attention in the publi shing industry. Comp ute rs were

being installed in type setting environments for use in the

newspaper and book p ubli s h i n g  in dustries. As ea rl y as July

of 1963, several new spapers had begun to use computers for

production purposes. THE WAS HINGTON STAR, for exam pl e , used

their general ouroose computer for normal h yph enation and

ju stificatio n of news cooy~ and also expanded its use to in-

clude the generation of volume ano production s t a t i s t i c s  and

other accounting functions.

b. Equ-loment

Usi ng an IBM 1620/1 w i t h  140K o f  me mor y  and a

1311 d isk f i l e ,  the hA SHINGTON STAR was able to run an ao—

• p l ica tio ns program that accepted i n t e r n a l l y  coded input and

t hat could justif y every typeface size and lin e  width that

their li necast in g equipm ent could produce. The comput er

Stored the wi dth s of the brass mats arid the lengths of  space
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ban d travel ; as each chara cter was read by the computer, its

brass width was subtracted from the p reviousl y set line

• length. This continued unti l  the line was w i t h i n  justifica—

t ion range. The computer then searched to see if the next

word soace fell w i t h i n  range; if it did, then the line was

f i l l e d  and sent to the appr op riate punch. If the word soace

was too lon g, the Comp uter could attem p t to insert extra

fixed space inter— or intra—word , depending on the desired

h yphenation freauency.

The oaoer used the i r  disk f i l e s  to store both

type sizes and widt hs and to store their hyph enation di c—

ti onar y when t~’e j u s t i f i c a t i o n  routine could not work , th eri

the h yph enation routine was ca lled . THE wA SHINGTON STAR

maintained art extensive hy p henation dictionary and a set of

orograms that attem p ted to hyp he nate any words riot located

in the dictionar y .

c. Expans ion and Development

Because j u s t i f i c a t i o n  and h yph enation took up

very l i t t l e  p1 the comp uter ’s ti m e , THE ~AS HINGTON STAR also

used their computer to p roviae pr oduction statistics , to

schedule lin e caster opera tions , and to gather s t a t i s t i c s  for

editors and Comp ositors to hel p them balance their presenta—

tio n of the news arid to h elp them lay out the paper . In ad—

dition , they had como leted the develo pm ent qf a program that

enabl ed them to take wi r e service copy as input, run it

through the comPuter to store it and reprint it, ari d then

17
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ed i t the computerize d p rint—out of the story; the stored

version was then re—ed ited arid sent to the lin e casti n g

routine. That method eliminated the need to cast a dummy

cage that wou ld then have to be broken up ano re—Cast after

editing.

In addition to wire service editing , THE WA SH—

INGTON STAR also used the same keyboard and Computer to out

out photo—com posed oi solay advertising using a program

developed by IBM ari d THE M IAMI HERALD. THE wASHINGTO N

STAR’ s use of their computer for “hot metal ” typesetting and

f o r  peri ph eral accounti ng and editing tasks demonstrated an

effective use of the equipm ent available at the tim e.

3. Computer Generation of Characters

Mpst earl y uses of comouters in typesetting in

volve d computer generation of code to drive eit h er a photo—

typesettin g m achine or a “hot metal” lin ecaster. These

processes generally used comm ands embedded w i t h i n  the text

to be ori nte~1. These commands performed such functions as

selecting tyoe font and size, arid o osit i oni n g th e characters

on the outout medium. In the late 19b0’ s, interest grew in

increasing the ca p abilities of computerized typ esettin g;

there we re usual ly severe l i m i t a t i o n s  on the charac te r sets

available to comouter output dev ices , n or mally lin e

Printers , but typograchers had a wide variet y of type st yl es

and sizes to choose from. ithat was needed was a system that

would make the advantages of typograp h y ava i l a b l e  to the

— -
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computer Such a system w ould combine the speed of the corn—
0

cute r with the v e r s a t i l i t y  of the linecaster , and would mak e

— 
the result available to bot h m achines .

In 1967, A l l e n V. Hershey, a mat hemati cal p hysicist

at the U.S. Naval nea oons Laboratory in Dahlg ren , Vi - rai ni a,

develpoed a set of 1377 occi dental ch aracters and hundreds

L of oriental characters by hand using only graph paper to as—

Sist his work (Ref. 161. He also develoced FORTRAN typo—

graphi c and carto graphic systems th at used h is character I i —

brar y to compose finish ed oages of te x t . map s, drawi ng s , and

mathematical equations. This was one of the earliest ef-

forts made to use the Computer tO  take over the functions

fo rmerly oerforme d by slower mechanical devices, so that

both character genera tion and p ositio n could be handled at

co mputer soeed.

E. IMPROvEI) COMPUTER TECHNIQUES

1. Introduction

Nor-i c of the “generations ” of typ esetti ng m a chines

mentioned earlier is now totally  distinct , sin ce even the

simpl est devices in use today may host a mini—Computer or a

micro—computer. Therefore, the general opinion is that

ma chines should now be cl a s s i f i e d  based on the techniques

used to store a ma ste r char acter and to gener ate that ch ar—

acter for recordin g on the outPut m edium. The classifica-

tions used are:
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* Photo graphi c/Optica l C Photo /Optic ).

* Photograp hic /Scanning ( Photo/Scan ).

* Digital /Scanning (Digital /Scan ).

These classifications include the various graphi cs display

terminals and CRT t erminals f am il ar to most people who use

or w ho have seen computers. —

The Photo/Optic method is f a i r l y  well known; it is

the oldest of the three and was the met hod used by both the

Cooperative Comoutin g Laborato ry at ~~~~~~ and THE WA SHING

TON STAR in th eir of fset ori n ting procedures. The two

“scanning ” methods are less wel l known and generally consist

of aenerating dots or lines on an output medium using a CR1

or some kin d of drum and li g h t  arrangement. The CR1 is

perhap s the most fa n - l iar and its use involves generating a

narrow beam of li g ht and then de fle cti ng the beam so t h a t  i t

w i l l  i l l u m i n a t e  a very small area on the screen of the CRT. —

A s so m e a reas a r e  “ turned on ” again st a dark back ground, the

character or oattern desired can he dis ol aye ø on the screen

as a dot pattern.

2. Photo /Optic M achines

Thi s category includes the ma j orit y of ph ototyoeset—

t i - rig devices ava i l a b l e  today. Usually the master character

is stored ohotogre ohi c all y and is then generated opticall y

for recording on t~’e outout medium . Most devices store the

master characters for various fonts in negative form, since

~~~~ 20
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the character must be ill u m i n a t e d  after it has been select—

ed. As it is i l l u m i n a t e d ,  the ootica l system , using a

variet y of le nses, can produce the required p oint size and

pos ition the character image on the output medium. The

disadvanta ge inherent in t hi s system is the mechanical move-

me nt required to cosition the characters and pages; this

moveme nt is very slow when compared to the speed with which

characters can be selected and generated , ever-i when the

mechanical equ i pment is op eratin g at its fastest. Ever ’ the

character selection and generation is slow when compared

w i t h  a f u l l y computerized system , since this system must

st i l l  use some k i - n c of me chani cal appa ratus to select the

characters.

3. Photo/Sca n M achines

These ma chi n es again store the m aster characters

photo graphically , but they generate the selected character

using a dot or line gene rating mec h anism to record th e char-

acter on the outout m edium. These devices operate much l i k e

Photo /Optic devices un t i l  the outout stage is reached from

that tim e on, Photo /Opti c devices treat the character as a

unit and Photo/Scan devices treat the character as a collec-

tion of “scan lines ” w h i C h  are b u i l t  up to form the compiet —

ed character.

The character is b u i l t  uo on the out Put medium using

a series of closely scace d lines or dots w h i ch together form 
-

•

t he character , usual ly using a CRT and art arrangem ent of

- - - -5— .-  —-- -- 55-—- -.- -5-- _~ _ _____ ___ ____ __~_1_ ______ 
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mirrors. This speeds up the typ esetti ng process greatl y be-

cause t he characters are p os iti oned electroni call y. - Because

the characters can also be sized e l e c t r o n i c a l l y ,  there is no

ti m e lost w h i l e  a lens turret is moved to p osition a dif-

ferent lens.

4. Digital/Scan Machines

Devices in th i s category store the ir character sets

d i g i t a l l y  in memory and use a dot or line generating mechan-

ism to produce the characters on the output medium. Thi s

method al l o w s  the character d e f i n i t i o n s  to be stored as

binary d i g i t s  i- ri the comp uter ’s memory , pr oviding rapid ac-

cess to and display of the character information; however ,

it does reauire a large amount of storage for each char ec—

ter. For example , as characters become more compl ex and/or

larcer , more inform ation about beam oosition in g ari d sw itch -

ing is required. Mr . Berg esti ma tes tri at “for 100 p r i n t i n g

characte rs at 10 point size, app roximatel y 8000 (lb bit)

words of storage are required....On ly 35 characters at 72

p oint size can be st~~red i n 8000  (16 bit )  words. The pre-

cise storage requirement is dependent on typeface , p oint

size, and character design. ” [Ref. 3, c. 6:10)
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F. CURRENT CHARACTER DISPLAY TEC HNIQUES

Digital /Scan techniques are most f a m i l a r  to computer

scie ntists because alphanumeric CR1 terminals and most

graphics dis p la y processors use this method of character

generation. Both the DATAMEDIA t e r m i n a l s  (1500,1520,2500)

and the RAM TEK GX— 100 (Ref. 9) disp l~~y processor, fo r exam—

pl c, use a ba nk of A SCII characters stored d i g i t a l l y  in 7x 12

dot matri ces to generate visual disp lays. Characters for

these oevices a l l  f i t  w i t h i n  a 5x7 dot m a t r i x  ar-id the extr a

dot oos it ions p rovide spacing between characters and between

lines. The screen image is renewed ~0 t imes a second; the

elec tron gun is moved across the rear of the CR1 in a side—

to—side, lin e  by line “ rast er ” sca n , and each in d i v i d u a l  dot

- is either i l l u m i n a t e d  or skipp ed to crovide the required

d ispl ay . Fi gure 1 is an exampl e of a character represented

d i g i t a l l y  and suita b le for use by raster scan devices.

• . . .0. . . . .0. . • .

FIGu RE 1 . Dot A a t r i x  M ep r ese ntat ion 
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An other exam p le of a raster scan device used as a graph-

ics dis ol ay unit is the CONOGRAPHIC - 12 Interactive Display

Sys tem discussed in Reference 13. This device supports a

set of pri n tab le characters corresponding to the standard

ASCI I c haracter set; standard size characters are drawn on a

grid measuring 22x16 raster units and situated i n t h e  l o w e r

left cor ner of a character block measu ring L~O x 2 ~4 r aster un

its. The c haracter bloc k determines inter—column and

inter—line sp acin g , n ormal ly 85 characters per line and 38

li nes oer oaqe . Figure 2 orovides an exam p le of this tech—

nique. W h i l e  the size of the characte rs on the screen may

be changed, all  characters are s t i l l  drawn from the standard

size de fini t i o n.

4
FIGURE 2. Characte r 8lock

Th e vECTO R GENERAL, A GI — l O , and TEKTRONIX graphics

dis pl a y orocessors are exam p les 0f “ refresh gra p h ics ”

m a ch ines w h i C h  store chara cte r Sets d i a i t a l l y ,  but wh i c h

— - - - -
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operate di f f e r e n t l y  from the raster scan devices to generate

v isual displa ys . The VECTOR GENERA L (Ref. 12) is a hi g h l y

sophi sticated machine w i t h  many int erestin g capabilities,

i ncludin g the a b i l i t y  to draw curves. That ca p ability al—

lows the VECTO R GENERA L to store information about each

— 

character in its m emory as a sequence of strokes which

create character shaoes. Each character is composed from a

set of basic image elements (Ref. 12, o. 1—20 ), or draw fig—

u res. and the chara cters are drawn from these images as a

• series of arcs arid vectors using that informati on.

J r-i a ddition, the VECTOR GENERAL cart dis pl ay several

fonts in four sizes howeve r , the sizes are a ll  scaled from

the standa rd size chara cte r de f i n i t i o n ,  and the onl y fonts

ava i l a b l e  are the standard A SCII character set and a font

consisting largely of Greek characters and special mathe m at—

i - cal sym bols.

The ADAGE dis p la y processor (A G I— lO ) stores and ocr’—

erates its character set i- ri a manner s i m i l a r  to that of the

VECE (JR (ENERAL. However , because the A G T— l O  does not have

c i r cle and arc hardware , a l l  curves must be aoprox imat ed by

stra i gh t lines.

Bo th of these refresh graphics processors must re—draw

the entire screen image app roximatel y 140 times a second to

prevent the image from fading or f l i c k e r i n g .

TE Kt R O N IX (Ref . 1143 di so lay t e r m i n a l s  (14 010 ,14 012 ,140114 )

are also L )igita l /Scan m achi nes , but the y ai ffer in some ways

L~ 
25 



-

~~~~~~~~~~~~

from t he other refresh termi n a l s. The chara cter set is

stored internall y in dot matrix form , but when the charac—

ters are drawn on the CR1 by the electron gun, the beam i l —

- - lum inates s l i g h t l y  more of the screen than the precis e loca—

ti -On reou i red. Because of that , most characters appear as

lines ra ther than as indi v i d u a l  dots. The characters cart be

draw n in four sizes, but each size is based on a common

character definition which is enlarged to the size -re quired;

the beam from ~he ele ctron gun is then in t e n s i f i e d  so that

art even larger spot is i l l u m i n a t e d  on the CRT , and t he char—

acters aopear to grow both larger and wide r.

1- -

I 



— 
~
—-

~~~~~~~
— --

~~~
——- -- --------——- ———-

~~~ 
—

II. NATURE OF THE PROBLEM

A . COMPUtERIZED TYPESETTING A T NPS

This thesis was undertaken as part of art effort to in ’ —

prove the computerize d typ esetting ca p abilities at the Naval

Postgraduate School in 1976— 1977. Until that ti m e , these

f a c i l i t i e s  had been fai r l y  l i m i t e d  and were rarely used.

The programs used were written in the pr ogramm ing language

C and were designed to be run under the UNIX operatin g sys-

tem on the Computer Scienc e Department ’s PDP—11 /5O comput-

er. The documents set in computer type are produced on a

VERSATEC plotter /pr inter.

The original software to set tyce under UNIX was

designea and w ritten by Professor G.L. Barks aale, Jr . and -

Was based on four fixed w idth fonts w i t h  common dimensions.

The information to be set in these fonts was the output from

T R O F F , a text orocessor alread y avail able under UNIX . Th e

actua l tyoe settin ~ was done by another orogram , a v irtual

typesetter. Professor Bar ksdale h ad a l s o  des i gne d a “font

editor ” t hat was intende d to a l l o w  a user to create new

fonts or to modif y existing fonts , in a manner s i m i l a r  to

that used by most text ed itors. However , th i s  font editor

was riot appr op riate for use in the large sca le digitization

of fonts.

27 
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In an attempt to improve this situation, 48 additional

fonts were obtained from external sources. Th i rty—four of

t hese fonts were alread y in digitized form and as a result

were l imite a in p oint sizes avai lab l e. They also reQuired a

great deal of storage in that form. Because the 114 hershey

for -its were available in vector form rather than dot mat r i x ,

they were acquired in the hopes that they could be adapted

for use in computerized typesetting in a form that reauired

less storage. The 34 digitized fonts , for exampl e , reauired

6143 512—b yte blocks of storage wh i l e  the Hershey fonts,

stored in vector form , required onl y 193 blocks.

This th esis Was directed toward findin g an al gorithm

that would allow the Hershey fonts to remain in memory in

vector fo rm but convert them to a digitized form in any

po int size reouired by the user.

B. INITIAL CON VERSION

1. O r i g i n a l  Format

The vecto r d ef i n i t i o n s  of the 114 Hershey fonts were

obtained from a tape availab l e through the National Bureau

of Sta ndards (Ref . 1 61. The original taPe contained acorox—

imatel y 360K bytes of data repr esentin g 8—hit EBCDIC charac—

ter codes. The tape contained just over 14600 card im ages ,

where each card image contained a character i d e n t i f i c a t i o n

number, a card sequence number, and coordinate oa-i rs. As a

result , the data was essential ly stored as a stream of

_ __ 26
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numbers.

Hershey ’s origi n a l  d e f initions used integers between

—
~~~~~~ and +149 to reoresent the endpoints of his vectors, with

a (50,00) coordinate pair representing a “ l i f t  pen ’ com m an d

and a (50,50) repr esentin g “end of characte r ”. So that all

of the coordinate p airs would fit into four bytes, ne ga t i v e

values were subtracted from 100 and stored as two—di gi t

numbers greater than 50 so that the y could he di fferen tiated

fro m a positive inteaer. Fo r exam p le, (10,10) was stored as

“1 010” but (—10 ,10 ) was stored as “9010” .

2. Converted Form at

The i n i t i a l  steps reauire d to read the tape, convert

the - records from EBCDIC to ASCII , st rip away unnecessar y

characters , and so on , are co ntained in A pp endix C. Once

the input files  had been pr op erly prepared , they were put

into a vector form which made it easier to access the vector

de f i n i t i o n s  for a given character. A header table consist-

ing of 256 16—bit WOrOS was established; each even numbered

word from 0 to 2514 corresponded to the app rocr iate A SCII oc-

tal codes and contained the character wi d t h  of the character

at that code location , w h i l e  the odd numbered words con-

tained poin ters to the character definitio n s.

W i t h i n  the character d e f i n i t i o n s ,  each coordinate

oair was stored in a word of storage w i t h  the x—coor d inate

in the left byte and the y—coordin ate in the right byte.

Even the (50,00) ari d (50,50) p airs were stored i n  t h i S
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fashio n rather than as “move/draw ” and “end l i s t ” bi ts i n the

Conventions used by some grap hics display processors. Since

eac h integer used by Hershey could be represented in seven

bits , the i n i t i a l  i n c l i n a t i o n  was to use a format w i t h  the

I 
x,y coordinate oair s stored in two bytes, but w i t h  six bits

used for the integers one bit  for the sign , and the extra

b-i t usea for t he “move/draw ” or “end l i s t ” bi ts. Th i s would

have decreased the present storage requirements for a for-i t

by aopr ox irn at e ly 25%. That method was not used, however ; it

was decidea that the amount of storage that would be saved

was not worth the extra ef~~ort that wou ld be required to

mani o ulate the bi t s  satisfactori l y. In addition, the time

wOu ld increase s l i g n t l y ,  w h i c h  is only a minor concern since

thi s is usuall y done onl y once to a font , but the ris k of

int rodu cin a or f a i l i n g  to detect errors arising from the bit

operations would also increase greatl y.
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III. DIGITIZI NG A HERSHEY FONT

A. FONT FILE FORM AT

A ll  d i gitiz e d font files at NPS fo ll ow a m odi fied SAIL

format (Ref. 14] tha t offers several advantages in memory re-

quireme nts and that is tailored to 16—bit processin g . The

NPS fo rmat is dis p lay ed in FIGURE 3 on the next cage. The

first 256 16—bit words of each f i l e  contain a header table.

Eac h of the 128 possible characters in a font has two words

in this table which contain its character width and access-

ing information. Character 000 octal uses the first two

words, character 001 uses the next two words, and so on .

This arrangement provides an easy character accessi ng formu-

la: twice the character code gives the location of the first

word of information about that character in the header

table. For ~ 3Ch character defi n ed~ the fir s t  header table

word contains the character width in the riah tm os t byte ana

a block coun ter in the l e ftmost byte. The maxim u m character

w idth p ermitted is 255 o ixe l s. The block counter contains a

number between 0 and 255; it is a f i l e  offset in 512 byte

blocks. The second word contains a b yte offset, an unsigned

‘nte qer between 0 and 65535, whi C h  IS addeo to the block

offset.

The character d e f i n i t i o n  is accessed by seeking the re-

qu i red bloc k offset , if any, arid then seeking the byte

5-
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offset. ithen access ing any character , a zero width and a

zero oointer im p ly the character is not defined in the par-

ticular font. The dynamic aspects ~ f the p ointer structure

i n the header table all ow for individual character accessing

and for font files up to app roximately 200K in size. Howev—

er, a l i m i t a t i o n  in the “see k” system call l i m i t s  the ad—

dressab le storage to appr o ximately 160K .

Thi s situation is ideal in a minicom p uter envir onme n t

• where core is l i m i t e d  ari d where large quantities of data re—

side on direct access devices. The three words fo l l o w i n g

the header table in the font f i l e  contain in f ormatio n on the

font he ight, on the wi ’lth of the widest character in the

font, and on the logical heig ht of the characters. A l l  di-

mensions are measured in p i x e ls. A~, ASCII descri p tion of

the font begins in word 260 and continues u n t i l  an end—of—

string d e l i m i t e r  (‘\O’) is encountered. No Oesc r ip tio n Is

n o r m a l l y  p rovided w i t h  any of the Hershey fonts.

The remainder of the f i l e  is composed of the character

defi n i t i o n s  oointe d to by the infor m ation stored in the

header table. Each d e f i n i t i o n  follows the same format, arid

there are rio requirem ents for d e f i n i t i o n s  to begin on word

boundaries. Each character d e f i n i t i o n  is divid ed into two

parts , t he ch aracter dimensions and the character hit pic-

ture , as indi cated in FIGURE 4 .
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RASTER WIDTH

LEFT KERN CHARA CTER
DIMENSIONS

Rows-FROM—Top

DATA—ROW-COUNT

- 

CHARACTER

)BIT
Pt C lURE

FIGU RE 14. NPS Character D e f i n i t i o n

First, there are eight bytes w h i C h  hold the raster width,

left kern, rows—from—to p (rf-t ), and the dat a—row—count - -

(drc). These terms are defined in A pp endix F . Nex t , a por-

tion of the character p icture is stored in consecutive

by tes, raster lin e by raster line. Bits that are “on ” (l ’ s)

reoresent soace to he inked in , aria b i t s  that are “of f”

(0’s) represent white space. Each ch aracte r in a font is

conce p tually set in a rectangular frame w h i C h  15 as wide as

the characte r ’s raster wi d t h  and as hi gh as the font ’s 
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he ight; hence, a great many characters have b lank raster

li nes close to the top and near the bottom of the frame .

These blank raster lines are not stored in the character de—

fi n i t i o n .  W h i l e  the rf t defines the number of b lank line s

at t he character top, the drc sp ecifies the number of non—

blank raster li nes stored in the de f i n i t i o n ,  and the number

of bla nk lines at the bottom is Computed.

ar-i exam p le , the process which “edf” woul d p er fo rm t o

dis play a character would be to access t~~e cha racter defini-

tion through the header table and to read in the four char-

acter dimensions. New, if , for examp le , the raster wid t h  was

17 , then 3 bytes wou lo be required to store a sing le ras ter

line, the t h i r d  byte having its ri ghtmost 7 bit s  wasted. The

next three bytes hold the next raster line, and so on .

“E df” must display a number of blan k lin es eaual to rft. It

must then read and diso l ay the nonhl an k raster lines stored

in the d e f i n i t i o n ,  ana, f i n a l l y ,  “edf” como letes the p icture

by f i l l i n g  out the cha r acter height w i t h  blank lin es. This

process is s i m i l j a r  to the Stan ford met hod. A m ore detailed

exp lanati on and some statisti cs can be found in Reference 6

and A ppendix A. Appe ndi x F illustr ates character dimensions

in more detail.
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B. THE DI GITIZATION ALGORITH M

The di g i t i z a t i o n  algorithm used was based on the stan-

dard slop e /intercept formula for a l in e , y = m* x + b .

Af ter dete rmining the logica l too and bottom of a character ,

the end—p oints of each li ne in the vector defi n i t i o n  were

read into the program and the slope and interceot were

deter mined. Then the line was scanned from top to bottom

and from one side to the other using a “fo r ” loop w i t h i n  a

“fo r ” loop. r hese integer values were converted to f l oating

p oint with ar-i assignment state ri ent if those values were

wit h i n  the reouired tolerance of the line bein g scanned ,

then that unique bi~ was changed from 0 to 1.

C. CONSIDER ATION S

1. Storage  Re q u i r e m e n t s

Ar-i impo r tan t  c o n s i d e r a t i o n  in des ign ino  the com puter

typ esettin g system was the amount of storage that would be

reauire d to hold the a i g i t i z e d  fonts. A l l  of the vector oe—

fini t ior is , for exam p le , were in the 5—7K bytes range the

comp arat ive figures in Aoo end ix B reveal that a 10 point d i—

git iz ed font requires approximatel y that much storage. A t

smal l er p oi nt sizes less storage is reauire d for digitized

• fon ts than for the vectors, but as ooint sizes increase the

• stora ge requirements rise d r a m a t i c a l l y .

To m i n i m i z e  the storage requ irements, al l  orograms

designed for t h i s  system used th e Conve nti on men tioned in
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paragraph A , w here only the rows actual ly containing data

were stored in memory. A l l  rows containing zeros were added

by the various programs as they executed. This technique

reduced the storage requirements sig n i ficantly, especially

where most punctuation and lower case letters were con-

cer ned.

In ad dition, onl y one array of 14K words was used to

hold each character i n d i v i d u a l l y  as it was being digitized ;

th i s  size al l owed the d i g i t i z a t i o n  of the largest characters

allowed , but was conside r ably smaller than an arra y that

would ho lo the entire font durir l a d i g i t i z a t i o n  wou ld have
a

been. A s one Chara cter was comp leted , its b i t  picture was

written to the designated f i l e  and the array was zeroea out

in pr ep aration for the next character. Af ter t~ie las t char-

acter in the font had been di g i t i z e d  and w r i t t e n  out , the

blank (octal 0140) was added to th e font and the header tab l e

was written at the front of the f i l e .  This method used a

m i n i m u m  o f storage, since onl y 519 extra byt es (used as a

p lace—hol der for the header tah le ) were stored at any one

time.

2. Sizing

Every effo rt was made to make al l  necessary van —

• ables pr op orti onal to the size of th e font bein g digitized.

Si nce Hershey ’s vecto r definitions were equ ivalen t to a 10

p oint font, that raster h eight (29 pix e l s )  was used as a

base for determ ini ng the p r op ortio nality constant for m od i—
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fying the widths ~ f the characters app rooriatel y.

Two steps were necessary to determine font and char-

acter heig hts. First, the tall e s t  upper case letter and one

of the lower case descenders were scanned to obtain a base

l ine and a logical height for the font. Then the largest

characters ~n the font were scanned to determine a Constant

which would adjust the character heights to fit the desired

ras ter hei ght. The logical hei ght and base line  were aa—

juste ci by this amount, and the program cou ld begin the di—

g i t i za t i o n  process.

3. Programming Techni ques

One imoortant consideration was to be able to ac—

dress locations in m emory up to the m a x i m u m  font size al-

lowed. Since even a “char *ot r ” de claratio n allowed only

65K adaressable bytes arid permitted the p o s s i b i l i t y  pf the

le ft—mds t bit being interp reted as a sign bit in a r i t h m e t i c

op erations , the address Pointe r was declared as a long in-

teger. The 32 bits were not all  necessary because other

l i m i t a t i o n s  allowed the use of onl y 18 bit s , hut it did

orevent unusual occur rences during mathematical operati ons.

S h i f t i ng  ooera ! i ons  w e r e  done in many p l a c e s  r a t he r

th an a norm al a r i t h m e t i c  op era t ion , es o ecially where the

lona integer was involved, for just that reason . Some bit

ma sx ino was also necessary, n o r m a l l y  tO Prevent a sign bit

from propagating across a byte.

. 5-
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4~ Ty pes of Lines

Af te r the slope of a line was dete rmin ed , the execu—

tio n flow ca rri ed the line into four possible sections of

code. Because of the way that the al gorithm was arranged,

it was necessar y to treat v ert ica l lines , horizontal lines ,
I

and li nes with po sitive or negativ e slopes each somewhat

di ffer en tl y .  
.

It was d i f f i c u l t  to  a r r i v e  at a group of t o l e r a nc e s

for lines w i t h  different slopes that would a l l o w  the l ines

to mesh smoothly to form a character. These tolerances were

usea to det t rmi ri e wh ether or not a p a r t i c u l a r  bit in th e

characte r pic tu re lay clos e enough to the line bein g digi-

tized to be switched from 0 to 1. A step function was used

to deter m ine th e tolerances to be used for lines w i t h  slooe

v a l u e s  b e t w e e n  c e r t a i n  l i m i t s  as a r e su l t ,  t he re  is some

overshoot at p oints where slooes change enough to p-ass f r o m

one set of t o l e r a n c e s  to  a no t h e r .

A t f i rst , n early horizontal lines near the tops and

bottoms of curved characters (0, 0, C, etc.) tended to ei-

ther overshoot s i g n i f i c a n t l y  or to vanis h com pl etely. T h en

h orizo ntal and verti cal lin es grew out of p roporti on to the

rest of the character. Some of these pr oblems are i l l u s —

tra ted in FIGURE S. Eventual l y, the characters became more

and more recognizable. The method used to smooth out the

d i g i t i z a t i o n  involved studying the charac ters d i g i t i z e d  w i t h

one  set of to lerances w i t h  “,~~f” , then gra ohin g the charac—
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ten from the vector definition , deciding how much tolerance

was required for slope values between certain l i m i t s ,  and
F

beginning the loop over .

HT536

~? ABC I) E F Gill JK LM N
VWXYZ alacdef ghijk
stuvwxyz

FIGURE S. Problems in D i g i t i z a t i o n

Hor izo ntal ano vertica l lines tended to grow thicker

when di g i t iz e d ,  so t h e i r  w i d t h s  w e r e  reduced p r o g r a m m a t i c a l —

ly  by a p p r o x i m a t e l y  ha l f .  The tolerances necessary for

these  l i nes  w e r e  e p o r o x i m a t e l y  one—half those of the tight-

es t tolerances used for slop inc l ines , Slooing l ines bad to

be thickened by the same means, but even here the re was a

difference ; lines w ith a slope th at was ver y close to hor-

izonta l required an even large r assist th an did othe r lines .

Lines w i t h  slooes between 0.S and —0.5 (nearly horizontal)

reauired very ti gh t tolerances to keeP them from thic k ening

excessive l y, w h i l e  l i n e s  between 0.5 and 3.0 and between

—0.~ and —3.0 received somewhat larger to lerances. Lines

w i t h  sloces from 3.0 to 7.0 and from —3.0 to —7.0 were

—4.
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essen t i a l l y  left alone , but lines w i t h  slooes greater than

7.0 or less t han —7.0 (near ly vertic al ) required very loose

tolerances.

In general , characters such as “A” , “M” , “Z ” , and

others that were essentiall y composed of straight li n es , rio

matter what their slopes , tra ri sitioned from vector to raster

form c l e a r l y and were very c lean .  T h i s  r e s u l t e d  l a rge ly  be—

cause the same tolerance was used by the algorithm

throughout the line and the charac ter. In other words,

there were very few breaks in the co n t in uit y of the line s

that defined the char acter. There were minor p roblems such

as notching in the base of the “M” or in the p oint of the

“A” and a thickeni ng in the ri ght foot of the “ A ”  and the

“x ” ; these were not im m e d i a t e l y  obvious , espe ciall y at poin t

sizes that would no r m a l l y  he used for tyn eset tir ig.

Characters such as “0” , “0” , “d” , “c ” , and others

that required the use of many small lines to app roximat e

curves were u suall y racged in pla ces after d i g i t i z a t i o n .

Because different tolerances were used on lines that were

l i nked,  the  e f f e c t  was  not as s mooth  as it was for the

s t r a i ght l i ne  c h a r a c t e r s .  As a r e s u l t,  c h a r a c t e r s  of  t his

type Sometimes aooear somewhat ragged, es o ecia llv at lar ger

po int sizes where th i s  effect is e a s i l y  discernible.

5. Fl oating Point

F lo a t i n g  po i n t  a r i t h m e t i c  was  used e x t e n s i v e l y  i n

the d i g i t i z a t i o n  process. f l h i l e  t h i s  made the proaram

____ 
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slightl y slower , it had been decided beforehand that float—

in g p oint was necessary to achieve the accuracy required to

prevent holes or extran eous lines and bits from appearin g in -

the dot matrix.

0. LIM ITATIONS -

1. T im e

One of the lesser l i m i t a t i o n s  imoosed upon the user

in this area is the ti me required to o i g i t i z e  a Hershey
I-

font. hh-il e t~ie time requi red somet imes seems out of pro-

por t i on,  e s p e c i a l l y  w i t h  larger or more com p lex fonts , many

of the reasons for this seeming slowness have been ex olai ned

p reviously. In add i tion, the time required to d i g i t i z e  the

largest fonts possible is s t i l l  on the order of approximate-

ly 15 minutes at the worst. The times can be improved by

d i g i t i z i n g  fonts at times when system usage is low , and by

d i g i t i z i n g  fonts only once and storin g them between uses.

This should be the normal mode of op eration when using

Hershey fonts.

2. A ppearance

The aopearance of most fonts at lar ger sizes has al —

ready been discussed to some extent and a comp arison of the

Dup lex Homa n font at 10, 20, 30, and 140 p oin t sizes is

available in App endix 8. On the whole, the program w i l l  di

g itiz e fonts f a i r l y  well uo to the size l i m i t a t i o n s  ci is—

cussed in the n ext section . Fonts w i t h  more vectors in the

_ _ _  
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character defi n i t i o n  w i l l  not be as ragged as those with

onl y a few lines.

3. Size

An i n i t i a l  aes-ign decision was made to l i m i t  the

fi~nts to a raster height of 255 p ixels, which is equival ent

to 91 point. As a result, the array declared in “makeh f” to

hol d each digitized cha r acter d e f i n i t i o n  as it is converted

is designed to hold one charact er 255 pi x e l s  high by 255

p ixels wide at its maximum.

An additio nal co n st raint is imoosed by the structure

of the font files. be cause the character wi d t h  and a block

cou nt , i f present , each occuoy a byte, the m a x i m u m  value for

the block Counter is 255. A s the block counter aporoaches

that figure, s p e c i f i c a l l y  at 253 blocks, the program w i l l

swi tch modes and use the same block counter from that p oint

on , but the byte counter w i l l  be reset arid w i l l  increase uo

to 65535. Th j~ w i l l  p ermit the user to appr oach 200K bytes

for the dig i t i z a t i o n .

The size of a char acte r tha t can be edited by the

font editor is a r b i t r a r i l y  set at ‘42 ooint, the size of the

largest already digitiz ed font a v a i l a b l e ,  SIGNLI1 . The re-

fore, Hershey fonts ~araer than this can be created, but

they cannot be edited. Howeve r, they are s t i l l  usable by

“prfon t ” and “signm kr ” .

L 
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IV. CONCLUSIONS

A. A COMPUTERIZED TYPESETTING SYSTEM

- The ini t i a l  computerized typ esettin g ca p abilit y at NPS

has been expanded considerabl y as a result of thesis efforts

described in this oeper and in Reference 6. Sp eci fically,

148 variable width fonts in a v a riet y of sizes ano styl es

have been added. Tnese efforts are incom p lete i n  that a

virtual typesetter that sets va ri able widt h fonts has not

yet been imo lem ent ed h~ w~ ver , an additional orogram has

been written which w i l l  set these lpnts and whi ch performs a

li m i t e d  number of text formattin g functions.

A t the present time , t his exoanded typ esetti ng system is

designed to use four programs. The user has “edf” and

“rna keh f” available to create or m odi f y fonts , and “p rf ont ”

and “signm kr ” are avail a b l e  to dis p la y his efforts. The

font editor, “edf” , has been expandea ari d m odi fied consider-

ably ; it is docum ented in Appe n dix A. The pr ogram

“rnak ehf ” , whi c h  is described in the pr evious chap ter , was

- the ena resul t ‘:f the author ’s thes is e ff o r ts and p rovi ded a

- 1  - substantial cont r- i~~ut io n to rhe increased ca oa bi l it y of the

I NPS comouteri zed typ esett ing system . T h i s  orogram allowed

- - the user to convert Hershey ’s vector d e f i n i t i o n s  into dot

L matrix rep resenta ti ons tha t could re used by tb -s comouter

these de f i nit i on s coul d be conve rted to a va r i et y of sizes ,

L. 1 _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - -- —_5--_5-----—-~~~~~ -
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subject onl y to a few limitations.

The ci i sp l- ay routines developed for the system , “orfont ”

and “ si-g n rn kr ”, are described in Ao p end ix 0, together with

the vec tor disolay rout ine “drawhf” . “Prfont ” is designed

to dis p l a y one fqri t at a time by examining the header table

and ori ri t i ng a l l  defined characters in the desired font.

“Sigr imkr ” is mor e sop hist i cated, and allows the user to

specify a l i m i t e d  set of text pr ocessin g comm ands to set

type to his so ecif i catio n s.
-1

B. A DVA N TA G E 3 /D ISA OVAN TAG E S

1. Advantages

The adaptati on 0f th e Hershey fonts for use in corn —

outeri zed ty p esetti n g has impr oved both the q u a l i t y  ari d the

v a r i et y of fonts a v a i l a b l e  for use. It is now p ossible for

a user to access more ela~,orate fonts , or to access fonts in

several di ff erent a loha ~ ets. These Could now be used for

soec ia l purpose aool ica t i on s or for accenting or h i g h l i g h t —

ir ig standard  P r i n t in g  a p p l i c a t i o n s .

Th is scheme also allows the creation of fonts at

L 

larger sizes th an are a v a i l a b l e  throu gh the SAiL set. The

algo r i t h m  h o lds ut w e l l  at large sizes for most fonts and

l e a v e s  v e r y  f e w  ho l e s ,  e s p e c i a l l y  on t r i p l e x  or G o t h i c  f o n t s

w~-ier’ a l a r g e number o f  v e c t o r s  a re  USed to make uP the

C h a r a c t e r  d e f i n i t io n .
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For most pu rposes, the Hershey fonts d i gi tize ex-

tre mely w e l l .  There are usually only a few holes, even at

very lar ge point sizes, in most fonts. They tend to break

Up at B p oint or smaller (due to o i x e l size). A bove 50

po int (because of lin e soread) some smal l extraneous lines

may aopear . In the range that would in clude most normal —

uses the digitized Hershey fonts are serviceable, wit h  the -

exot ic fonts looki ng es p ec ially good.

2. 0-isad vantaaes

The ve ctor d i g i t i z a t i o n  m ethod has several disadva n-

tages over and above the current lack of a virtual

tyoese Pter p revi ousl y m entioned. F irst of a l l ,  it is slow ,

espec i a l l y  for larger and/or more compl ex fonts. Therefore,

it is not suitable for on—li n e d i g i t i z a t i o n  of individual

chara cters. ~- ‘owever, this is easil y overcom e by deciding

be forehano wh i c h  fonts w i l l  be required and then d i g i t i z i n g

t h e m  before be g - inning the Iyr ~ese tt in g process.

Second ly ,  the a l oo r i t r i m  is somew h a t  i n e f f i c i e n t .  A

large p ort i on of the overhead is in cur re d th rough the use of

floating point ar i t h m e t i c  arid this was deemed necessary .

~-4owever, some t im ,  is also lost in array accessing; the

conversion from arrays to p ointers could increase the d i g i t —

iz a t l o r i  s peed s o m e w h a t .

In additio n , the algorit hm begi ns to leave holes in

the ‘noitl za tion as font s become extreme l y large . An exceo— -

t ion is the Dupl ex ~oman fp n t, which begins to break up at a -
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very sma l l  size because of the arrangement of its component

vectors. In general, th i s  is not a significant proble m w i t h

most fon ts.

C. PERFO IW AN CE E V A L U A T I O N

1. Testi ng the A l g o r i t h m

To determi n e which p arts of the a l g o r i t h m  reouired

the most execution time, an executio n o rofile was run on the

program under a va r iety of conditions. A “ m onitor ” Sys tem

ca l l  was insertea into the beginning of the d i g i t i z a t i o n  al—

qorith rn so that the entire program could be Profiled, and

the orogram was then com p i led using the shell command “cc —c

f —Q —5 makehf .c ” the object fi l e  r esu lting from that corn—

mand was loaded using “l d /l ib /fcrtO.o rnakeh f.o — l a  —l c ”.

The “a.ou t ” f i l e  p roduced by the load was then used to digi-

tize the Sim p l ex Roman font at m u l t i p l e s  of 10 points

between 10 and 70 ooints . These pro f i l e s  pr ovided the test

data used below; other fonts were d i g i t i z e d  for comp arison

ou rposed as noted in paragrach 3.

2. The Execution Profile

The execution p r o f i l e  revealed that one section of

the program reouired , as a m i n i m u m ,  appr oximatel y 60% qf the

orogram execution time. This section consisted of the four

“for ” loop pairs pr eviousl y described in Chap ter III. These

lonp s are for h orizontal and vertical lines and lin es w i t h

o o si t i ve or negative slooes . The m a j o r i t y  of the floating

- - - - _______ — --. __ _ ______ —----5-- —5--’ - - - 5 - .- —— --5 ——— —-5—- - - - -  - -—--- ~~‘-— -- -
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p oint arit h m e t i c  was used in these b oos to scan each line

in the character defint i on and to turn on the aopropriate

bits in the character p icture.

The table below can be used to compare three Qu ar it i—

ties: the p oint size of the di oi tized font, the time re—

~~ quired to d i g i t i z e  the font to that p oi nt size, and the to—

tal time that the program spent in the four d i g i t i z a t i o n

loops together. The “ re a l ”  time required to d i g i t i z e  a font

versus t he point size is shown is FIGURE 6, as is the “user ”

(CPU) tim e versus p o int size . The p oint size versus percen—

tage of time spent in the d i g i t i z a t i o n  loop s is shown in

FIGURE 7.
- 

TIME
spent in Real User System

digit i zat ion

HSRIO 63.3 0:26.0 0:10.8 0:08.7

‘-ISP2O 73.7 0:59.0 0:35.5 0:08.2

HSR3O 78.0 1:27 .0 1:12.9 0:09.0

80.3 2:1414.0 2:014.6 0:12.5

HSR5Q 80.7 5:22,0 3:114 .3 0:19.5

HS~ bO 82.1 9:33.0 ‘4:314.6 0:30.3

HSR7O 81.8 1 14:02.0 6:114.6 0:314.8

3. Di ff erent Fonts

Several more com p lex fonts were di g i t i z e d  at various

p oint sizes to dete rmin e whet h e r or not the p erform an ce of

the algorithm would be affe cted. M h i l e  the percentages of

ti m e spent in the di ff erent d i g i t i z a t i o n  loops aeter min ed by

- —— ‘~~~~~~~~~~~
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FIGURE 6. Digit izat ion Time vs. Point Size
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the slopes of the lines were different, the overall amount

of ti m e spent in those oortions of the algorithm remained

app rox -imat ely the same. If anything, the total times for

the di g i t i z a t i o n  l oops were s l i g h t l y  less for the more com-

p le x fonts than for the simpler fonts ; however, the times in

the “ rea d ” portions were slig h t l y  hig her because more lines

had to be read in.

14. Conc lus ions

From the table above and the fi gures, it is p os sib le

to arrive at two conc lusions. One conclusion is that as

the p oint size increases , the “ real” time required to digi-

tize tne font also increases ; this increase is n on—linear

ari d is very slow at lower oøint sizes, but beg ins to in-

cre ase d r a n a t i c a l l y  between 30 and ‘40 po int. This reflects

the time that the user must wait at a terminal for his digi-

tized font f i l e  to be created ; a second time correlation,

not quite so dramatic as the “ real” time requi red but just

os i mp ortant , is the corresp onding r i se in “user ” (CPU) time

as p oint size increases. This indicates that larger ,nts

i ncur a no n— l inear increase in CPU ti me that is reflected as

an even larger increase in “ real” ti m e.

A second p ossible conclusion is that one section of

the a l a o r i t h m  contributes s i g n i f i c a n t l y  to the time required 
- 

-

for the orogram execution. The cercentaqe of ti m e  required

in the d i g i t i z a t i o n  b oos was never less than 56 and seemed

to le vel out at just over 80 for the larger fonts; if t h i s  

---.5-— - - -- —- -~~~~~~~~ --- - - -~~~~~~~~~~~~~~~~~~~~~~~~~~ --- -~~~~—- —--~~~~ —— -—--



I 1 I ~~~~~T~T ‘

~~~~~~~~~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~

port ion of the algorit hm could be soeeded up the time re-

qu ired for d i g i t i z a t i o n ,  esp ecially d i g i t i z a t i o n  of the

larger fonts, could be improved.

It should also be noted that as the ooir i t sizes grow

larger and the percentage of time spent in the d i g i t i z a t i o n

loops increases, the relative amount of time Spent in the

“ read” p ortion of the program decreases un t i l  it becomes in-

conse quential at the lar ger Point sizes. Therefore, the im—

orovement of the d i g i t i z a t i o n  process becomes the central

pr oblem in m aking the a lo orit hm faster.

D. POSSIbLE IMPROVEMENTS

1. Be tter D i g i t i z a t i o n

h h i l e  the present d i o i t i z a t j o n  algorithm is f a i r l y

effective , i t could be imoroved in some olaces. Procedures

to eli mi n ate extraneous bit s  or overshoots that exte nd out—

Side of the m ain character d e f i n i t i o n ,  or to detect and f i l l

in sma ll holes or odd bits w i t h i n  the character def intion ,

are possib le.

Some of the raggedness and overshoot ing in curved

cha racters m~ y be min i m i z e d  or e l im i n a t e ø  by chan g ing the

tolerance function used. If a function that al l owed for

gradual changes in the slope (such as a sinusoid ) were used

in pl ace of the step function current ly being used, the ap—

oro x -imati on s of curves Could be imoro ved and any remaining

raggedness would be more d i f f i c u l t  to see. Rather than use

~~  
51
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sucri a function in the orogram itself , the values should be

computed once and then put into table form for program use.

A n ad d it:o n a l al t e r n a t i v e  might be to use a means

ot her than the slop e /interce p t formula for a line to control

the digitizatio n . Cubic sol -ines are one oossib )e choice ;

the use of solines shoul d m i n i m i z e  round— off error, and they

are oerhaps better suited for d i g i t i z i n g  the curves that

have presen ted the m a j o r i t y  of p roblems during this

research. Since sp l ines pr ovide a smoother fi t  over sparse

data , they may be ideall y suited to font d i g i t i z a t i o n .

2. A Faste r A l g o r i t h m

Seve ral means to increase th e ef fi cie ncy of the al-

g orit hm have aiready been mentioned , in cluding m i n i m i z i n g

floating p oint a r i t h m e t i c ,  switchi ng from arrays to

p ointers, and so on. In additio n , sinc e the vectors are

read in one Point (two bytes ) at a time, one “ rea d ” ope ra-

tion that brou ght in the whole character d e f i n i t i o n  would

some what decrease th e ti m e required for system c a l l s .

I

The  “for ” 1oocs used for d i g i t i z a t i o n  are arranged

so that one qoes from the logical top of the character to

the bottom, hut the othe r runs from 0 to the font width.

Since a l l  ~ f the font w i d t h  is not usually required , this

inner loop cou ld scan on ly the ch aracter width.

_ _  

“p -
~~~~~~



- ‘~~~~~‘~~~~~~~~~~~ 

~~~~~~~~ 
‘
~~~~~

- - 
_

_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_

~~~~~ ~~~~~~~~ 
- - - -. 5- - - —-

E. FONTS AVAILABLE

1. The SAIL Fonts

The 34 digitized fonts were acquired from the A r t i f —

i c i a l  Intelligence Laboratory at Stan ford Universit y and

we re converted to a f i l e  format com p atible w i t h  the POP—Il

(Ref. 61. These fonts were either designed at Stanford or

acquired by them through the A PPA net from other a r t i f i c i a l

i n t e l l i gence centers. SAIL fonts use a 7—bit coae s i m i b i a r

to AS C IL however , the SA IL set uses man y of the A SC II con—

trol codes for additional orinta ble characters. There are

some additional minor differences in character usage. The

comp lete SAI L character set is listed in Appendix G wi th a

compl ete l i s t i n g  of a l l  SA IL fonts converted for use at

NPS. -

2. The Hershey Fonts

The 1 14 fonts a v a i l a b l e  in vector form were converted

for NPS use f rom a set of fonts created by A l l e n V. Hershey

in jg8~ (Ref. 1 6). These fonts offer several tyPe faces in

Roman, i t a l i c ,  and scrip t, as we l l  as comp lete alphabets in

Greek and C y r i l l i c ,  and in Gothic E n q l i s h , German , and

Italian ,. A comp lete l i s t i n g  of the Hershey fonts is avail-

able in A poendix E, together w i t h  samp le l i s t i n g s  of the

fonts in d i g i t i z e d  form .

The Hershey fonts are stored in vector form and are

not suitab l e for use by tyoesetti n q programs un t i l  they are
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converted to dot matrix form by the user. This can be done

by using eit h e r the Hershey font conversion program “m akehf ”

or the font editor. These fonts may be digitized in any

size aesire d by the user, subject to some l i m i t a t i o n s  on the

programs involved. The programs required and their l i m i t a —

tion s are discussed in Chapter III and Append ixes A and B. 
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APPE NDIX A .  FONT EDITOR

A . USING THE FONT EDITOR

1. Basic Structure

“Edf” is an interactive orogram whi ch allows a user

to create new fonts or to modif y or mai n tai n exi sti ng ones.

It was o r i g i n a l l y  designed by Professo r Bar ksdale to create

and m a n i p u la t e  the  f i x e d  w i d t h ,  20 x lb p i x e l  f o n t s .  The

current version of “eaf” is conside rab ly larg er than its

prede c e s s o r ,  a g r o w t h  re s u lt i n g  f r o m  the  a d d i t i on  of  mo a u bes

t o  manipulate the mo re comp lex and more dynami c format of

the new font files.

Crea ting a font - may be accomol ish ed by one of

several means. First, a c a l l  to “edl” w i t h  no argumen ts in-

dica tes that the user desires to create a font from scratch.

Th e user must s o e c i f y th e c h a r a c t e r i s t i c s  of  t he  new font

and then use tr~e “a” (add) comm and to create sp ecific char—

acte rs at each character oo sit ion. Rep eatin g this process

for 1~~8 charac ters can become exceedingly tedious. A more

e f f i c ie n t  o Pt i o n  i s  to  c r e a t e  o n ly  a f e w  new c h a r a c t e r s  and

to then use the “ i ” (include ) command to include other char—

acters from a com oatib i , font. “Com p atible ” , in this case,

means that both fonts have identical he ights and log i cal

heights and th at the characters bei ng in cluded are no wider

‘
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than the maximum character width of rPi e font being created.

A third oøtion , somewhat s i m i l a r  to the second, is to use

t h e  “d ” (delete ) command to remove unwanted characters from

a selected base font.

Io edit an existing digitize d font f i l e ,  “edf” re-

quires an argument con sisting of either a font f i l e  name or

a comp lete oath name. In the fir st case, the font editor

assumes that th e font is loca tea on the director y

“/.fo nt s .OI/font /” anc preoends that strin g to the argument

before issui ng a system call to open that file. If a corn—

p l ete oath name is used, “edf” w i l l  open that font file. If

the font f i l e  is missi ng or i f the font f i l e  contains in—

valid information , then “edf” w i l l  e xit w i t h  an appr opr iate

error message.

A Hershey fo nt, dig itized to any desired size and

subject to the l i m i t a t i o n s  discussed later , can also be

created us ing the font editor. This is done by c a l l i n g

“edf” w i t h  at least one argument. The first argument must

be of the form “ — r$XY” , where the minus sign informs the edi-

to r that i t must d i g i t i z e  a Hershey font and “HXY ” is a

v a l i d  fon t from the l i s t  of fonts a v a i l a b l e  found in A ppe n-

dix E. This argument must contain those four characters.

The po int size des-Ire~ may be input as a second argument.

The default point size used is 10 oc in t , and the editor can

edit uo to only 142 oo int. ‘Ihethe r the newly di gitized

Hershey font is written to another directory or not , the
I.

most recent l y created Hershey font is normall y l eft on

III. 
56 
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director y “/.font s .Ol ” and is named -WONT.

Some examples of valid c a l l s  to “edf” are  l i s t e d

below:

a) ed-f

This indicates that the user des ires to create his own

font. He ma y g ive it any name desired when he writes it

out, ending the ed it session.

o) edf SIGN141

the user wants to edit font f i l e  SIGN 4I, which had

better exist (and SIGNL4 1 does) on directory

“/.fonts .Ol/ font /SIGN41 ” .

C )  edf /u sr/doyle /fonts /HTR 142

The user wants to edit an e x i s t i n g  hershey font f i l e

cal led HTk’42, a Tr i p l e x  Poman font at 42 p oi n t, on d irectory

“/us r/doyl e/font Si” .

d) edf HSR2O

Tne user wants to edit an existin g Hershey font fi l e

caflea h5k20, a Si m p l e x  Roman font at 20 p oint , on directory

“/.fon t s .Ol /font /”

e) edt —HGE 3b

The use r w &ntg to create a Hershey font f i l e  in th e

Gothic Eng l is h tyoe at 3ô p o int. He may w r i t e  it to any

57
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director y after it has been di g itized.

f) edf —HCS

- - 
The user wa nts to Create a Hershey f r n t  f i l e  in Com p lex

Scri pt type. The p oint size defau lts to 10 p oint , aria the

fo nt may be written to any dire cto ry at the conclusion of

the edit session.

In the edit mode , the header table , the forit dim en—

sions , and the fo nt  c e s c r i pt i o n ,  i f  any,  are  read i n t o  the

p rogram variables. vThen a sp ecific character d e f i n i t i o n  is

required by the orogram, the bytes co n taining the dot matrix

d e f i n i t i o n  of that character are read into a character

buffer, and blank lines are inserte d at the top and bottom

of the d e f i n i t i o n  if required. ~ character d e f i n i t i o n

leaves the character buffer and is out on a li nk e d  list  if

it has been modified ourina the current edit session. A s a

new character definition is required , it is reaa from either

the font f i l e  or from the linked lis t if it has been changed

pr evio usl y. Cha ’
~acters which are not defined in the font,

such as the control characters below octal code 0140 in the

Hershey fonts , or which are non— p rintable, such as the

blank, are flagged aria may not be diso l ayed w i t h  the font

editor.

C hanaing the curren t character code w i l l  not cause a

character de f i n i t i o n  to be read into the buffer unless it is

fol lowed by a command wh i c h reouires t~~e d e f i n i t i o n ;  for cx—

am p le, “ “  or “056” w i l l  Chanqe the curre nt c~’a racte r cooe,
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but no d e f i n i t i o n  is read into the buf fer u n t i l  a command

like “1” (list) or “e” (edit) is given.

Once a character has been modified , its new defini-

tion w i l l  not be read from the character buffer to the

linke d l i s t  u n t i l  the current character is changed or un t i l

t he user gives the “w ” (write) command. An attempt to end

the edit session wi thout w r i t i n g  Out a f i l e  contai n ing

• changes w i l l  generate one warni ng. The user must sPeci f y

the name of the f i l e  that ~e is w r i t i n g  to. The edito r ~.i ll

-lo t  a l l o w  the user to wri t e  to t~~e sane f i l e  that he is

editin g from or to w rite to “HFONT” rience, no font f i l e  is

inadvertantly destroyed. The editor writes to the specified

f i l e ,  incor p oratin g chara cte r d e f i n i t i o n s  from the linked

l i s t  ama from the’ font f i l e ,  updating the header table as

necessary. A s a final gestures the e— i itor writes out the

size of the f i l e  in aeci m a l . Renaming the new font f i l e  or

rep lacing an old f i l e  w i t h  a new one remains the responsi—

b i J ~~ty of the user.

When using “cc1” it is most e f f i c i e n t  to compl ete

a l l  desired modifications to one character before proceeding

to another.

2. Co mmands

The basic command line consists of three parts: the

curre nt character selector, the co”m and it s e l f ,  and argu—

merits , if any, to the comm and. The cLrr ent Character may be .1
cor’s,dereo a pointe r to a code p o sit i o n in a font , Fo r exam— 
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plc, w hen the current character is 0101, then any character

li s t i ng or editing w i l l  he directed toward “A” which has the

code 0101. ~henever a character 0-i cture, or a portion

• 

- 

thereof , is displayed, each raster li n e  is composed of whole

b ytes. For exampl e , if the raster w i d t h  is 17, then all  3

bytes required to hol a the 17 bits w i l l  be disp layed. Chang-

in g the character p icture to the right of the 17th bit is a

sup erficial change, since modifications male out si -i r t’e

raster width are ignored.

• , a) <number>

Change the current character to <number > . The

— numoer may be o c t a l  (preceded by a z e r o )  or d e c i ma l .  An y

number greater , than 127 is converted to 0, and anything less

tha n 0 is conver tea to 127. A ny command may appended to

<number> . The effect is to change the current char acte r

firs t and then to execute the apoended comm and.

E i a m p l e s :  0176, 0, 161 , lBc 0 25, iba.

b) .:—

Increment (decrement ) the Curren t character. nra—

oaround occu rs as in <number> above. Either <+>  or <— >  may

be used but not both on the same comm and line. Any comm and

may be aooended to either , and th e effect is to increment

(decrement ) the current Character firs t  and then execute the

La - - - -- .5 - .5 -~~~~~~~~~~~~~~~~~~ - -  ~~ -•-~~~~~~~~ - - .5 .5 
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command. Only one “+“ or “-“ may be used on a command line.

Exa mp les: +1, — , + , +e, +cO 140.

c) (<number> ) +j : (—I a

Add a new character to the font at the current char— -

acter p osition. The “a”(add ) commana is comolex. A

“p ”(param eter ) commano is executed a u t o m a t i c a l l y .  Follow the

displayed instructions to input the dimen sions of your new

character. Remember that your new character is being defined

at trie current character. Af ter e x i t i n g  the parameter com-

mand b oo, you may use the “c ” (chanqe), “e”(edit ),

“s” (shift), or “ l ” ( l i s t )  commands to 4orm th e des ired char-

acte r Picture. The Characte r buffer has o r e v i ousl y been

ze roea. If you use <num ber), “ i” , or “ — “ to chan ge the

current characte r before you are satisfied w i t h  the new

char acter p icture, the unsatisfactory picture gets storedl

If this haooens, li s t  the Character and continue.

E xamoles: + 3 ,  —a , 056a, iq8, a.

a) ((number )H (+H (— )c (<number>I (<number >3

Change lines “s” t hru “e” , prom p ting for each line.

“c ” alone sets “s” to 0 and “e” to “h e i g h t — i ” . “c ” fo lb owe a

by one number sets both “ 5 ” and “e” to th at number. “c ” w i t h  

-
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two numbers SetS “5” and “e” acco rdi n gl y. The numbers may be

octa l -or dec imal , and a space is required between two

nurnoers.

Exa moles: +c, —cO 10, 077c 1 0144, c, +c 10.

e) dNnumber> l (<number>) (font fil e ]

-

• 
D e l e t e  characters “s” thru “e” . “d ’s alone sets “S” 

- 

-

to 0 aria “e” to 127, e ffectively d eleting the entire font.

“d” w i t h  a single number deletes that character code. “d” 
-

w i t h  t wo numbers deletes “s” th ru “e” in c lusive. Nu mbers may

be octal or decimal, and a soace is- reouire d, between two

numbers.

Exa rnoles: d~ d5, d 0176, d 0 057.

f) (-cnumber>J : (-n : (—Je (<numb er> J (<number>]

Ed i t  lines “s” t h ru “e ” . orom oting for each line.

“s” and “e” are set as i n “c ”(change). w h i l e  editi ng a line ,

“cnt l—d ” comp letes the l ine as it was. This command uses

th~ NPS l ine—editor furi~~ti~~ng in the ter m inal han aler.

E xamol es e, 077e0 10, fe 3 5, —e-, O l7 e 12. —
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Tur n on (off) a flag controlling the disp lay of

character dimensions. Once turned on, chara cter dimen sions

are disp layed every time a character definition is fetched .

Dis playing is turned off by a subsequent ‘f” . H f ”  may be

pr ep e nde d  to any command.

Examoles: f, fl , +fe 0 10, O l 7b fl 0 10.

h) i (<number>) (-<number>) filename

Inc l ude characters “s” thru “e” fro m the font f i l e

“ f i l e name ” . “s” arid “e” are Set as in the “d ” (delete ) corn —

mand . If the font f i l e  being edited or created and

“filename ” are not comp atible, then the include w i l l  riot oc-

cur . Suosecuent uses of “f” do not require “f ilename ” . Un—

l e s s~ of course, you wi sh to include from another font file.

E xam p les: i 0 057 80J~~, i HCS2O, j.

i ) (<number> ) : si : N] 1 (<number> ] (<number>)

List lines “ s” th ru “e” 0’ the Current character.

“s” and “e” are set as in “c ” (chanoe).

E xamoles: +1 0 10 , —1 , 1, 07o1, 1 12.

~~~~~~~~~~~~~~~~~~~~~~~ -_ __--~~~~~~~~~~~~~~--
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• j )

D i s p l a y  the font description and a table re flecting

the status of t he ed i t  s e s s i o n .  The descri p tion t e l l s  you

what you ’re editing, if you ’ve forgot ten. The table is a

handy way to keeo track of how much you ’ve acco m p lished.

Exa mpl e: n.

- 1
• k )o

T h e  “p ”(parameter) commana executes an in teractive

module of “edf ” Wh iCh al- lo w s you to mo d i f y character a nd

font dimensions and des cr ip tion. A set of instru ctio n s w i l l

be disp layed and may be rec alled i f reouired. T his module is

au ite versatile. - Keep in mind that character and font d imen—

sio ns are being changed , not character pi ctures.

E xam p le: o

1 )q

gu it ‘warns you if you ’ve made chanqes arid have for—

gotten ~o wri t e  them out ; oth erwise , it exits, c l osi ng any

open f i l e s .

Exa mole: q.

_ _ _ _ _  - 
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m ) (<number> ) : (-+ H (— ]sl :r:u:d (-<number>) (<number>)

Shif t lines “
5

” thru “e” one p ixel  left (l ),

right(r ), uo (u), or down(d). The resulting lines are au-

toma t i c a l l y  displ ayed. “ s” and “e” a r e  se t as i n

• “c ”(change) .

Examples: +sl0 10, O4L4su 10, sr, — sd.

n) w filename

Write Out the font f i l e  being edited or created to -

“ fi l en a me ”. “w ” must have a “f ilename ” and w i l l  not allow -

you to wr ite to the font f i l e  being edited. “w ” di sp la y s the -

byte size , in d e c i m a l ,  of “filename ” ama then perform s a

“q” (-quit ). Be p at ie rit 1 ~~r i t i n Q  out a font f i l e  takes longer

than w r i t i n g  out a no rmal fil e .

Exa mp les: w temp, w /.fonts .01/font /11C120 .

o) <ruhout> <bre ak>

Either key causes an interruot w hich is trapped.

,‘dha tever was going on is stopped, the p revious environment

restorea (the command loop is reentered ), and you ma y con—

ti n ue. N either key undoes an ything; they merely give a

m echanis m for k i l l i n g  commands without k i l l i n g  th e program.

Li 
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3 .  Li mitations

There are two t ypes of l i m i t a t i o n s  to “edf” . Fir st,

there are some command s impl emented in the original version

wh ic h are not available in the current version. They in—

cluoeci “nice to have ” commands such as foldi ng character

pi ctures , i t a l i c i z i n g  fonts, and pr oducing b old fonts.

These commands were not included due to time constraints but

cou ld easily be added in the future. Secona, “ed’f ” has not

had a thorough test inQ . There are many checks throu ghout

the orogram whi c h were include d to detect bad font fil e s  arid

to oreven t the program from “cras hing ” . “Edt” is gooa at

scree ning commands aria at flagai nq bad ones. Altho u g h it is

p ossib le to strin g some commands together on one command

line, some combinatio n s are hound to produce strange

results. It is safe to combine commands onl y as described

in the preceding sect~~on. Desoite its l i m i t a t i o n s ,  “edf” is

an ext remely useful tool. It was developed early in the

thesis research and used ext ensivel y to ourge and inspect

font s.

- - -. 5. 5-—
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EDF 30 A pril 1977 EDF

NA ME
eøf —— f o n t edi t or

S’(NOPSIS
edf < —Hershey font [point size] > < SAIL font >

‘4 < Hershey font >

DESCRIPTIO N
“Edf ” is an interactive font editor that orovides a
means of creatin g and m a i n t a i n i n g  fonts. If called
wi t h  no arguments it w i l l  enter the “create ” mode. If
given just the font names it w i l l  pñepend
“/.fonts. Ol /tont /” . The editor w i l l  also accept a
f ull  path name. “Edt” also di gitizes Hershey fonts to
a sp ecified p oint size.

because of the size of the buffer used , “edt” c~~n be
used onl y for characters below 120 p ixe l s C 142 p Øi nt )
in size. A l l  of the digitized fonts are 1ess~ than
t hat size, anc the editor w i l l  not create Hershey
fonts over that size.

Command Summary:
< number ) Change the current charact er to <number>

+ : — Increment /decreme nt the current character

a Ad d a cha racter

c Change a li n e

d Delete a character or a font

e Edit a line

f Tur n on/off character dimensi ons

i I nc l u de a c h a r a c t er

1 List the Current character

n Displ ay the status of the edit session

0 P~od if y character and font dimensions

a ~u it, end the edit session

S Shi ’t ui: (rJ : Cu] : Cd) 
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w h rite to a t i l e

<rubout> Reenter the command l oop

<break> Reenter the command looP

FILES
I. f onts .0 1/HFONT
/.fonts .01/rnakehf
/.font s .01/font /<5A IL font> <Hershey font>

SEE ALSO
m akeh f

BUGS
A call to the 4ont editor must contain the correct
name of the font f i l e  desired. No input checking is
done the only errors that w i l l  be detected are those
that occur when tr ying to open a non—existant f i l e .

“Ed f” tries to t e l l  you that the Hershey Comp lex
C y r i H i c  (f-iCC) font ~as c haracters at octal codes 000
and 003, when the charact ers are in r e a l i t y  at 001 and
0O’4.
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*/

edf .c

H
H ~de fine error return( 1)

-H m t  readfp , w ritef o ; //f i l e descriptors
L m t  ots~~ze. I/Hershey font p oint size

m t  o id I /Chi ld process ia
m t  freenode; //ptr to next free node in l l i s t
m t  info nt I/current character
m t  w rf l a g ; I / i n i t i a l l y ,  0. incremented on

I/any change to flag a Oul t w i t h o u t
i /w riti ng

m t  wr; I/flag to tur n off d i s p l a y i n o  of
H //dia qnostics durin g f i l e  w r i t i n g

m t  max //32b77 used to denote base node
m t  ht, max w , lht ; I/font dimensions
m t  b l kc; char *by tc //b loc k ,byte counters
m t  edit ; I/set to 1 whe n in edit mode
m t  delete; //flag in checking for emp ty fontfil e s
m t  t h t , tna xw, t l h t ;  //temp font dimensions
m t  d i m ;  //char di m d i p l a y  cont r ol sw i t c h
m t  include; //flag pr eve nting access to lu st

I/luring an include command
m t  rw, 1k, rfU //character dim ensio n ,3
m t  bot , bytes , drc //
m t  s, e; I/comman d argum ents
m t  in; I/i i f curre nt charac ter d e f i n i t i o n  is

//in character buffer , 0 ot herw i s e
m t  c, peekc ; I/characters on the command line
m t  f i r s t ,  last; I /l ine otrs in character buffer
m t  chmo d. I/i if char in buffer was mod i fied
m t  *~~~~ ; //inteaer p o in te r

/ /~~ , otherwise
m t  sgtty (3 ); //bu ffer for qtt v (II )
m t  save tt y ; I/t ermi n a l status
m t  on i nt rO //addre~~s of interrupt trap
m t  *cha rde f, *0 I/character ooin ters
cha r cstat i/holds status of cha r in char buff er
char des (80H I/holds font d esCri p tion
char ib uf (36); //b uff er for read (1I )
char tbu f (140001; I/chara cte r buffer
m t  hdr (256] ; /Ihdr table of ed it ed /c reate 1 font
m t  fhdr- (2561 ; //tem o hdr table during an in clude
struct node I //a node holds i n f o  on a single

I/chara cter storea on the 11 1 S t
m t  code; I/character coae
ch~ir *def //otr to char d e f i n i t i o n
ir~t nsi ze //size of new d e f i n i t i o n

-
‘ char stat //status of m o d i f i c a t i o n

struct node *nQxt ; //otr to next node in I l i s t

~ 11 i st (129] ;

69
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struct node *head //ptr to head of I l i s t
stru ct node *avail - //ptr to next tree node
str uct node *current //ptr to node found in FIND

— struct node *m nsert fl //riode returned by INSERT
c har rf o nt f i l e (14 0 ) / /f o n tfi l e bei ng included from
c har w fo ntfi l e (L f0) I /file being written to
c har sforitf ileN 4o)( ”/ . fonts.Ol /font /”}

//pat hname header of fo n t f i l e  to
//be edited

c har hfs ize (5 ] (”10”) I/default ot size for Hershey font

mai n (argc,arPv )
m t  argc char **argv; {
m t  i ;

• if (argc > 1) (//arquments— >edit mode
i f (argv (1l (0l ‘ — ‘) U /di g itize Hershey font

i f (argc 3) {//check any p oint size
i f C (otsi ze atoi (argv (2] ) ) > ~2)

p rin t f (” oo int size exceeds 142”);
e x i t O

p h fsiz e
for (i:0 (*p++ argv (2](i]) 1: ‘\O’ ;i++);

pid fork () ;
i f C p id 0

w h i l e  C p id w a i t ()  ) ;

else I/create orocess to d i g i t i z e  Hershey font
exec l ( “ma keh f “ , “m ak ehf “ , argv (1] , hf size, 0);

readfp open (”I .fonts .Ol/HFONT ” ,O)

e lse i f ( argv (1) (0) ‘I ’  ) I//full p athname
readfo open (argv (1),0)

e lse I
argv (13

for(i :16 (s fontf il e (il ~o++) =
read- t o ooen (sfontfi le ,O)

edit = I ;

m u t  0;
siqna )(2 ,onintr ) //set in te r rup t t ’ao
w h i l e  (1) 1

set e xit C);
p rint f (“\n~~3o> 

“ , in f o n t  ) ;
oeekc (peekc ‘\n ’) ? 0 : oeekc;
if (commandO ) I

pr int  f C “‘?\n ” ) ;
i f (peekc ‘\n ’) w h i l e ~~(c getcO ) L ‘\n ’) ;

i n i t ( )  I
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m t  i ;
if (edit ) I

if (readfp > 0) fonthdrO
e l s e  I

p r i n t f ( ”f o n t f i l e  not tound\n ”)
— exitO ;

else U/c reate mode
zhdr (hdr)
prin tf (”\nf ont height ? “)
whi le ( (ht getnumO ) < 0 H ht > 120)

~c. peekc 0 p rm n tf (”h eig tit ? “ ) ;  )
orint f (” Zd ~\n ” ,ht);
oeekc 0;
pr intf (” m a x i m u m  character width ? “);
while ((m axw :getnumO ) ( 0 H ma xw > 25k’)

peekc 0; p ri n t f (”M a x w i d t h  ? “ ) ;  }
p rintf (” Zd L\n ” ,maxw )
pee~ c = 0;
p n i r, t f (”l- o oic a J hei ght above baseline ? “)
w h i l e ( (l i~t getriumO ) < 0 i i  l ht ‘ ht)

peekc = 0; p r i n t f (” l h t  ? “); }
p r intf (” Zd ~\n ” ,lh t )
peekc = 0;
printf( ”Ty oe in any one—line ”);
orintf (” font descri p tion, if desired .\n ’~)
getname (des)

)
max : 3267fl wrflag 0;
head—>code max;
head— >next : 0; chm od : 0;
include = 1; f r e e n o d e  1;
infont : o wr : 1;
head = l l i s t  avail : &HistI l ]

}

zhdr (h ) f/zero a hdr table
iri t h~~~

; I
register m t  i ;

=

for (i:0 i<256; i ++) *nf+
)

m t  qetc () (f/return next char in command line
if (peekc) I

c pee kc
peekc 0;

else I
c = getc harO
if Cc 1: ‘ ‘)  oee kc c ;

return(c ) 

-~~~~~ --~~~~~~~~ -- - - - - — - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



fonthdr () I//read hdr table and font dimensions
m t  i char t;
read (readfp,hdr,512 )
read (readfp ,&ht,2);
printf( ”\nHeigh t V.c “ ,ht);
if (hr > 120 :: ht < 0) 1

p r in tf (” too high”); exitO }
rea d~~readfp,&maxw,2)
pr int f (”Max imu m character widt h Zd “ ,maxw)
if (maxw > 25b :: ma xw < 0) 1

p rin t f (” too wide ”); exi tO f l
read( readfp , &l ht , 2);
pr intf( ’L og ical hei qht Zd\n ” ,lht)
i f (l h t  > ht H lhr < 0)

orin tf (” too high” ); e x i t O }
-
‘ see k (readfo,518,0)

p = des; ~ 
: 

~;
for (i 0  ~ ~~: ‘\O ’;i+-+ ) I

read (readfo,&t ,1)

I. - •

m t  getnum () I//convert numeric string and rtrn value
m t  i,base
m : 0 ;
wh ile ((c getc ()) :: ‘ ‘ )

i f Cc >: ‘~~~~‘ S.& c < ‘ 9 ’ )  1
base = Cc— ’O ’ ) ? 10 : 8;
oee kc = c
if (base 10) while ((c :getcO ) >:‘O ’ P.s. c<:’9’) {

peeKc = 0;
j*base + c — ‘0’;

}
else w hile ((c :getcO ) :‘O ’ % & c <:’7’ )

peekc : 0;
= i * base + C — ‘0’;

}
oee k c c;
returr , (i ) ;

}
else l//there was no numeric strin g

oee kc : 0;
if (c :: ‘ 4- ’ )  re turn (— 2 );
if (c : ‘ — ‘) return (—3 )
oee kc c; I/c w i l l  be processed later
return (— l )

}
)

m t  comtnand () I
/ -*  Process the command line:

update irt font
c heck command arguments —

execute command

L _ 
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A~ y problems ? return a i , otherwise , return a 0 *1
register u, ;;
m t  temP . k, h, hb , lb
Switch (tem p = getnum o )) I

-

‘ 

case —2: //incremen t infa nt
• if (chmod) pijtdef~~~;

info n t++
= 0; chm od = 0;

bre ak;

case —3: //decre ment infant
if (chmod) putdefO
i nf ont——

0; chmo c 0;
b reak;

case —1 : break; //no change

defaul t: //infont gets temp
if (chmod) putdefO
inf ont = temp
in = 0; chmo a = 0;
break ;

1’
i f (infont < 0) infont = 127; I/check for wraparound
if (inf ont > 127) infont = 0;
wh ile ((c = getco )) == ‘ ‘ )  ;
Sw it ch Cc ) I

case ‘a ’: I/ada a character
inst rO c getcharO ; getdimO ; p~~tbu f
for (i:0 i<14 000 ;i++ ) *~~~~ ++ = 0 ;
bytes : (rw%8 0) ? rw/8 : rw/8 + 1;

in++ ; w r t l ag++ chm od++ break;

case  ‘c ’: //change lines s th ru e
jf (gchardef (readfp )) I

if (setse(ht)) error ;
sbaseO
fo r (i:s; i < e i + + )

for (j :first j < la s t + f i r st ; j + + )
tb u t (i *bv t es + jJ = 0;

for (i:s; < e; i+ -+ )
pr intf (”%3d ” ,i);
for (j :first j < l as t+f irst;j ++ )

tbu f (i *bytes + j ] = qetdefO

in++ cstat = ‘m ’
• wr flaq+- + chmod ++

e l s e  e r r o r ;
break ; 

-5•
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case ‘d’ : //cielete char ’s s th ru  e
if (setse (128)) error ;
cstat = ‘d’ ;
for (infont :s infont<:e m nfont+ +)

if (hdr(i ri font *23 :: 0) continue ;
hdr (intont*2 ] : 0; putdefO

in = 0; wrfla g++ break ;

case  ‘e ’ /I~ d i t lines s th ru e
if (gcharaef (readfo)) I

I f (setse (ht)) error;
sbase ()
otty (1 ,sotty ) savett y : sgtty (1);
f o r ( i : s  i< :e ; i + +)  I

pr int
sattyt! ) : 03; stty (1,sgtty)
for (j :first j< f ir s t+l as t fl++ )

sgtty (1] = savett v stty( 1 ,sqtt y )
orintf (”\n ‘I);

for (j:first j<fi r st +lasU jt+ )
tb ,jf(i*bytes+j] = getdefO

} in++ wrfl a g+ + chm od++ cstat : ‘ m ’
- • } else error ; break ;

case  ‘ f ’ : I/switch char dime nsi on flag
dim (dim ) ? 0 : 1 ;
b r e a k ;

case  ‘i ’ : I/ inc lude char ’s s thru e from r fo n tfi l e
if (setse (128)) error ;
getnam e (rfont fi le )
ppend (rfontf ile , ”/.fon ts.01/font /”)
if ((temp:open (rforitfile,0 )) < 0 )

p rin t f (” cannot open ‘/.s” ,rf o n t f i l e )  erro r;

coy(hdr , fh~~r) read (temo,h dr,512)
read (temp,&tht,2) read (temo,~.tmaxw,2 );
read (temp, &t 1 ht ,2)
if (rejectO ) I

pr in tf (” co m p a t ib l e N);

cpy (fhdr,hdr ); error;

i n  = include =
cstat = ‘i ’  wr : 0; drc = 1;
for (infon t s irifont<: e in fon t++ )

if (gcharaef (temo )) outdef ()
else i f (drc : 0) putdefO

)
close (t,mo) wr = 1;
for(i:0 i< s;i ++ ) I

hdr (i*2 ] = fhdr (i *2 1 h a r (i *2+ll : fhør (i *2+t ]

for ( I :e+l ; <128; ++) I

I~- 
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hdr (i*2) fhdr (i*2 ] ; hdr(i *2+1 ] = fhd r (i *2+13

-

• 
include = 1; wr flag++ ; break;

case ‘1’ : i/l i st line s s thru e
If (gchardef (readfo)) I

if (setse(ht)) error ;
sbaseO
for (i:s; i <= e ;i++ ) I

pnint f (”\nZ3d “ ,i)
forC :first j last + first; j++ )

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~}

~~~~~ •

e l s e  error
b reak

• case  ‘n ’: //dis pl a y font descr iption and tab le
p = des
ifC *p ‘\O’ ) p r in tt(” no descr ipt ion\n ”)
e ls e fo r (i 0 *p 1: ‘SO’ ; i++ )

putchar (*o++ )
putchar(’\n ’)
printf( ” 0 1 2 3 LI”);
prin t f (” 5 6
for (i:0 i<1 2 8 ;i+i- ) I

m f i%8  0) 1
• i f (i :: 0)orintf(”\n OOO ” );

else if (I < 0t00 )priritf (”\nOZo ” ,i);
else pr inr f(”\n% o ” ,i);

pstat ( I);
}
pr intf (” \n\n ’ ‘ undefined ‘X ’ unmodified “ )

~~~

prin tf (”’ I ’ included “ ) ;

p r -i nt f (”’ D’ cele ted ‘M’ mod j fied ”)
break ;

case  ‘p ’: I/mo d i f y font /char dim ensions
in strO ; c getchar~~
getaimO; break;

case  ‘q ’: i/suit, warn if not writte n
i f (wrflag ) I

wrf l aq : 0;
o rm nt f (” writ e??” );
error

e x i t  C ) ;

case ‘s ’: // shif t lu nes s thr u e once
if(gchardef (readfo)) I

oeekc O temo :getcO;

iiI— 
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if (setse(ht)) error ;
sb ase 0;
switch (temp) I

case ‘r ’ I/ri gh t
for (i:s; i<:e; i++ ) I

• lb : 0;
for(j :first; < fir st + las t j++ )

hb = Ib; ~ = &tbu f(m*b ytessj );
if (*p & 01) lb = 1; else lb : 0;
*p >> i ;
if(hb) *p : 0200;else *o :& 0177;

} break;

case ‘1 ’ : i/left
for ( i s; i < e  i + +)  I

hb : 0; lb = 0;
for (j :fir st+las t—1 ;j> fi rs t j——)

p = ~ tbu f (i*byt es+ jJ
ifU*p&0200)>>7) lib = 1; else hb : 0;
*9  =< < 1~ if (lb ) *9 = 01; )b : hb;

} hreak

case ‘u ’ //up
for (i:s; i<:e; i*+) I

i f (i :: 0) sontm nue ; —

for (j fi rst j< f i r st +l ast;j+ + )
tbu f ((i—1 )*b ytes+j ] a tbuf lu *b yt es -4 - j l ;

for (j :fi rst <fi rst + last js+)
t buf  (e * by t e s +j ]  a 0;

break;

case  ‘a ’: //down
for(i e i> s i—— ) I

if (i h t l  ) continue;
forC j :first fl< first +lasU j++)

tbu ft (i+ 1 )*by tes+j ) = thuf (i*byt es-+j ) ;
1’

forC j :first j<fi rst +la st;j+ + )
tbu f (s*hytes+ fl = 0 ;

break

defa ult: error;

} I/li st the sh if t
for (i:s; <a e; i++ ) I

prm nt f(”\n%3 d ” ,i);
• for (:first ;j < f i r s t + l a s t ;  j + + )

list( ”Zc~~c~~c~~cZcZc%cZc ”,tbuf(i*bytes *j ])

in+ + w r fla g++ chmod+4- cstat ‘m ’

lb

.5 .5-- .5- .5—



~ e lse erro r; b r e a k

case  ‘-w ’: //write to wfo r ,tf ml e and cuit
if (Chmod) outdef0 wr = 0;
getname (wfontfile L
//rio w r i t i n g  to f i l e  being edited

if C cmp r(wf ontfi le ,sfontfi le)
• cmpr(wf ont file , ”HFONT” ) ) 1 .5 

-

p rintf (” w r i t i n g  to existing f i l e  “ ) ;  w r U  error;

u f ((wr ite fo :creat (w fontfi le ,O 6b6 )) < 0)
p r i nt l (”fi l e “) error ;

)
zhdr (fhdr )
write (wr i tef p ,fh d r ,512) i/write olank hdr table
w ri t e (w r it efp,~~h t,2);-

- .5 
wri te (w r itef c ,8.ma xw ,2 )
w ri te (wri tef p,&lt-i t ,~~ 7

• b )kc 1 bytc = ~; p = des;
• - for (i:0 *p : ‘\0’;m ~ ~) 1

.5 w rit e( w ri t efo ,p + + ,1) bump (l )

writ e (w ritef p ,p, lfl bump( 1 ) in = 0;
for (infont :0 inf ont < 128; in fonts+ )

if (hdr(infont*2 ) :: 0) continue ; //no char here
else i f (find (infont )) I//get it from 11 ist

if (current— >nsi ze == 0) continue ;
fh d r (mn font * 2 1 (hdr (irifont*21&0377fl (b lkc<< 8 ) .5

• fh d r (inf on t *2+1 ] bytc;
w rite (w ri t efp ,current ’> d e f ,current >n size )
bum p (cur rent— >nsiz e )
f ree(current— )’def )

}
else if (edit ) {//qet it from f i l e

= gchardef (readfp )
p = tbuf
fhdr (infont*2] :(hcjr (i nf on t *2) &0377) (bl kc<- 8) ;
fhd r (in fon t *2 +11 = bytc
wr i te (wri tefp,p,8 ) ; bumo(8) ;
p + bytes*rft + 8;
wr jte (w r ite fp, p ,b yt e s*dr c )
bump (bytes* drc );

}
else e rror ;

}
seek (w r i t e f o ,  0, 0)
w r i te (wri tef c,fhdr,5 12) ;

• delete a 1;
I/remove any empty f o n t - t i l e
far(i O i<256 i:+ 2) i f (f h dr (i l > 0) delete = 0;

• 
if (delereHblkc a hytc :0; unl i n k (w f o n t f i l e ) }
pri n t f (”U\n ” ,b l kc *512+b ytc )

•~ e x it O

77
- . 5-- — - — . 5  —• ---—.5- -- - -— -•--.5-’--•• -•--•-’—— --— --- •- 



- -- --5—,- -.5- - . 5 -  - _•___ _ .5_ - - . 5  --.5- -’  ;- ‘r— -- - ‘ .5’--— -~~~~~~ — --~ .—-‘y-~~~ z-~--,--__________ - - -

- -• ~~~~~~~~~~~~ - -~
-—

~~ - ~~~~~~~~~~~~~~~~~

case  ‘\n ’ : br ea k II sync

default:
priritf (”Zc “ ,c );
error

return (0) ;
}

bu mp (i) i/running count w fontfi l e size
I/tn blocks and bytes

m t  u ; (
if (bytc+i >: 512) 1

if C (blkc + (bytc+i )/512) < 255)
b l kc :+ (bytc -+i )/512
bvt c a (bytc+i )Z512

else if (bytc+i ~ 32768) 1
p r i n t f ( ” f i l e too bi c ”); exi t O

else b ytc ~ i;
)
else b ytc :+ i ;

• )

m t  cm p r Cp l ,p2) /1,-tn I if ol 1: p2; oth erwise, 0
char *pl, *p2; I

• for ( ; ; ) I
i f  (*pl 1: *p2++) return (O );
if (*p~~4+ :: ‘\O’) return (i)

)
}

cpy (rit ,n2 ) //copy pt to p2
m t  *nj, *n2 ; I
jil t 1 7
for(i :0fl<256 i++) *n2++ a

}

ppend (pl,p2) //oreoend o2 to ol
c har o l E ) ,  p2t); I
char *b l , *b2, t (&I0]
bi = ol; b2 =
whi le ((*b2++ a *bl +4 - ) 1: ‘\O’) ;
b2 = p~~

; b i  a

while ((*b 1+ 4 a *o2s+) 1: ‘\O’ ) ;
• b2 = t; b i— — ;

w h i l e (C * b l + +  a *b 2 f+) 1= ‘\O’ ) ;
)

m t  reiect () I //rtn 1 if f i l e s  are in co m p at i ble ow, 0
$f (~~ht 1: Nt :1 t l h t  1: lht : : tmaxw > m axw ) re t urnC l )
else return (0)

)
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onint r () I I/restore environ, reset m t  trap
si gnal (2,onmntr );
if (savet ty ) I

sgt t y (11 a savetty ;
savett y = 0;
stty (1,scitty );
savetty a 0;

}
reset C ) ;

iri t gchardef (fp )
/* Get t he character definition for the curr ent
characte r, ~ut it in the ch&r buffer, expand
blank rows, and disolay necessary diagnostic s * /

i r it  fp I
register i ,j ;
reg ister char *to;
if (in) return(l ) I/it ’s alrea ci y there , rtn 1.5 i if (find(infont) ~ & include) I i /it ’s on the lu st

if (current—>stat a: ‘d’) I
pri n tf (” delet ed “)
returri(0 )

r tbuf;
chardef = current — >def;

= rw = *chardeff+ ; rw :& 0377;
rw : (*tpff = *chardef++ ) < <  8;
if (rw <a 0) 1

prin t f (”%o raster wi d t h  ‘/.d “ ,in font ,rw ) return (0);
}

a (rw%8 a: 0) ? rw/8 : rw/8 +1
*tp ++ = 1k a *chardef++ 1k :& 0377;
1k a: (*tp++ = *chardef$+) < <  ;

*~ pf -4 - a rft = *chardef++ r ft :& 0377;
n t  : (*tp+f a *chardef++ ) << 8;
*t p-s - + drc = *cha~ def+4- drc ~ 0377 ;
drc =1 (*tp++ = *chardef++ ) << 8;
if (drc 0) 1

pn intf( ” pri n tab l e N );

return (0) ;
}
ho t = ht — (drc + rft);
fo r (i 0 j < rft m++ )

for (j:0 j  < bytes ; j + + )  *tp++ a o ;

fo,- (i :0 i < drc; 1+4 - )
for (j:0; j < bytes; j++) *~ p++ =

• for(i :0 m < bot ; i++)
for (j o; j < bytes; j++) *tos- + a 0;

i f (wr &~ dim ) p char d imO ;
r’erurn (l );

) -

p / / get it from the f i l e
if (hd rliri font *2 ) == 0) 1

orintf(” un de fm n e d ”); return (0);

L 7g
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}
I f  ( ( j  ( h c j r [ i n f ~~n~~*2) X. 01771400) > >  8) ~~ 0) 4

~ 
=& 0377;

seek (fo,j,3)
seek (fp ,hcir (jnfont *24-l ) ,1)

• e l s e  see k (fp ,hdr (infont *2+lJ , 0)
.5 reed (fp,&rw,2)

i f  (rw < 0) 1
pri ri t fC”% o raster widt h Zd “ ,iri font ,rw ) return (O)

}
read (fp,~~lk,2)
read (fp,&rft,d)
read(fp,&drc,2)
if  (arc a: 0 8.8, wr )

p r-i n t f(” p rintab )e “)
return (0);

bot a ht — (drc + r f t )
bytes a (rwZ8 0) 7 nw/S : nw/S + 1;
to a tbu f

- - *to ++ = rw 8. 0377;
*tpf+ a ( r w  8. 0177400) > >  8
*to++ = 1¼ & 0377; *to++ a (1k & 0177400) >> 8;
*tp+-j. a r ft 8. 0377; *tp+-+ = (rft & 0177400) > >  8;
*to +4 drc & 0377; *tp++ a (drc & 0177400) > >  8;
for (i:0 i < rft ; i+÷ )

for (j O j < bytes ; j + + )  *tp+ + a 0;
for (i:0 i < drc i++ ) I

reaa (fo, ibu f, bytes );
for (j 0 j < bytes j4- -$- ) *tp++ = i b u f E j i  ;

.5 }
for(i 0 i < bot ; i++ )

for (j:0 j < bytes j + + )  *to++ a

if (wr && dim ) ocha rdim 0
return (1)

m t  setse (x) i/set command arcs s and e
m t  x ; I
peekc = 0;
s = getnumO ;
if (s < 0) 1

s a 0; e a x 1
re turn (0) ;

}
F e a getnurn( );

if Ce < 0) e =

i f  Ce < s) error ;
if( (s >: x H e >: x) 8,8. x a: 128) error ;
if ((s > x H e > x) 8.8. x a: N t) error ;
returri (0)

}

list( fm t,by t )
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I/l ist byte, bit by hit, 0:,’.’, 1:> ’ O ’
char *fm t , byt I
pnint f (fm t, 0200&b yt? ’0’ :’.’,0100&byt 7’0’ :’.’,

OOLIO&byt ?’O ’ : ‘ . ‘ ,0020&byt7’O’ : ‘.‘,
0010 8.byt?’O’ :’.’,OOO LI &b yt ?’O’:’.’,
0002&byt?’O’ :’.’,OOOI& b yt? ’O’ :’.’)

}

m t  fincj (j)
i/if curren t character is on I l i s t ,  rtn I and
//current p oints to correct node ; ow, ntn 0

m t  1; 1
register stru ct noce *ptr ,
ptr a head ;
w h i l e  (i > pt r— >coce )

ptr = b tr— >n e x t
if (i : ptr—>code) I

cur rent a otr
retunn (1 ) ;

else retu rn (0);
)

getr iam e(f ile )
• //get name ending in ‘\O ’ and stick it in f i l e

Cha r f i l e l )  I
whi le ((c a getcfl ) a: ‘ ‘ )  ;
i fCc 1: ‘\n ’) I

• p a f i l e ;
do I

*p+-4- c; peekc = 0;
} wh ile ( (c a getcU ) ~~: ‘\ n ’ )

=
)

putdef ()
.5 //out defi n i t i o n  in char buffer on l l i s t

~f (find(ir,font )) lri od e (cur ren t ,iri font )
else I 

• 
-

ln ode (in sert (a va il ,ir-i fant ),infon t )
if (freenode > 128) (

p r in t f(” ov e r f l o w ” ) exi t O

av a i l  a &l li s t  (++freenodej ;

lnode(otr,k) //do the work for PUTOEF
struc t node *ptr m t  ~

; I

t 

- register m t  i, j ;rep ist er char *tp ;
m t  clear ;
ptr— >code a k;
i f (cstat a: a ’ )  I

ot r—>stat a cst at j 
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return;
} //count blank rows at top and bottom
rft a bot a 0;

a 0; clear a
w h i l e ( i  < ht 8.8. clear ) 1

for( j:8; j < bytes + 8; j + + )
i f (tbuf (i *bytes + j ) Ia 0) clear : ‘\O’

if (clear) rft a j+l ;

)
if C i < ht ) I

= N t — i ;  clear : 1;
w h i l e ( i  > 0 8.8. clear ) 4

for C ja8 j < bytes + 8; j + + )
if (tb u f (i *byte s+ jl a 0) clear a ‘\o’;

i f (clear ) hot = N t — i ;
i—— ;

}
• }

drc = (drc) ‘? ht — (nl t+b ot) : 0;
if (drc a: 0) rft a 1k a 0;
to a ptr >def alloc (byt -es*drc+ 8);

• *tp+4 - : rw & 0377; *to++ = ( r w  & 0177400) > >  8
a 1¼ & 0377; hto++ a (1k & 0177400) > >  8;
a rft & 0377; *tp++ a (rft 8. 0177400) > >  8;
= drc & 0377; * tp l - f a (drc & 0177400) >‘ 8;

.5 for (i:rft i < r ft +d rc i++) I
for (,:8 j < bytes + 8~ j + + )

• *tp++ = tbuf E i *bytes - $ - j l 7

ptr >nsize a 8-Pdrc *bytes
otr >stat = cstat

struct node *ir l se rt (a ,i )
// rtn a node for PUTDEF to use

struct node *a; m t  I ;  I
reg ister S t r u Ct  noce *o t r , * t e m p
temp a otr head;
w h i l e C  I > otr—>cooe ) I

temp a ptr; - 
-

otr a otr— ’next -

14 (ptr a: head) I
a— >n ext a head;

~-ea d = a.~
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sbase ( ) I i/set horizontal starting ooint for char def
first a 8; last bytes ; //normal char, default
if (bytes > 9) 1 I/too wide, get a starting pt

p n i ntf (M \ntoo wide...startin q where ?“)
oee kc a

w hml e( (l ast a getnum~~~) < 0 H last >a rw)
peekc 0; p n intf (” wher e ?“) )

peekc a

las t = (last a: 0) ? 1 : last /B + 1
first a first + last—i;
las t = C(byte s+8—f irst ) > 9) 7 9 : bytes+8—first

}

getcief () I //get one byte of a d e f i n i t i o n  
.5

m t  mask,i,j
peekc : 0;
while((c a qetcO ) 1: ‘0’ 8.8. c La ‘ . ‘ )  ;
peekc

* i = j : 0 ;
mas k a 0400
whi le ((j++ < 8) && ((c:qetc0) a: ‘ 0 ’ H c aa ‘,‘)) 4

oeekc = 0 ;

if ((mask a m ask >> 1 ) && C a: ‘0’)
=: mask ;

return (i)
1’

p stat( i ) I/p rin t char St~~~US fo r eoir table
iri t i I
if (find(i )) I

sw itC h (Curr en t >Stat ) I

case  ‘d ’ : o r i r i t f C ”  0 “);break ;
case  ‘ i ‘ : or intf (” I “) ;break ;
case ‘ m ’ : p n i r i t f ( ”  M “);break;

1-
else if (h~jr (i *2J a: 0) orintf (” N );
e l s e  pri n t f (” X “);

.5- ochardim () I //ai so la y char dimensions
m t  i7
i f ( (i = h dr (inf ont *2J & 0377) :: 0) 1

• onin tf (” unde fined ”j; return;
}
p n i n t f ( ” rw Zd cw Zd “ ,rw, i )
if (rw aa ~

) or ir itf (”?k Zd rk ~cj” , l k , 7 k )
else if (1k ) 1

if (lk + i : rw )p r i n t f ( ” l k  ~d rk %d” ,lk ,O)
else p r j n t f (N ) k Zd rk %d” ,l k, rw — i — l K ) ;

r - )

i



else on i n t f (” l k %d rk %d” ,l k, rw—i)
p n jn t f(” ht Zd l ht Zd “ ,ht ,lh t );
p n intf(” r ft Zd drc Zd\n ” ,rft ,drc )

.5 1-

getdim() I
/ *  Look for a number aridior name. Take both as
a request , re jecting i n v a l i d  requests w i t h  a ‘7 ’
@uit on ‘t ’ and return to the main command loop ki
m t  i ,j, font ; char name (20);

a hdr (infont *2 ]&0377 font a 0;
w h i l e  (1) 4

peekc a 0; oriritf (”\n%3o— > “ ,infont )
a qetnum0 getname (name );

if (cm or (n ame, ” t ”)) br’eak
i f (cmpr (name, ” i “ ) ) in st r ( ) 7
else if (cm or (n ame , ”in f ont ”)) I

in fant a m ;  gchardef (readf p)
} else if(cmp r (name , ”d”)) I

* pr int f C “Zs\n ” ,des);
peekc = 0; getname (des )

)a else if(cmo r (nam e , ”p ”)) ocha rdim 0
else if (cm orCnarn e , ”f” ))

p rj n tf (”h t Za m axw V.d i Nt  Zd\n ” ,h t, m a x w , l h t )
e l s e  i f ( c m p r ( n a m e , ” h t ” ) )  I

i f (i >: l h t ) I - h r = i ; wr fl aq +- f ; }
else orintf(”\n? ”);

} else if(cm p r(name , ” l h t ”)) I
i f (i <a ht)( TN t a ~ w r f T a q + + .~ 

}
else p rintf (”\r i ? “);

} else if (cm p r (n ame , ”m axw ”)) I
if (i < 0 1~ i > 25o) (maxw a j ; w rfl ac+ + )
else on intf (” \n ? “);

} else if (cmp r (name, ”cw ”)) I
if (qchardef (readfo )) I

i f (i  <a rw ) I
hdr(infon t *2) :8. 0177400;
hdr (in font *21 : & 0377;
1k a r w i  font a I;

} else pn in t f(”\n ? “);
} else on ir ,t f (” cw now %d\r,” ,(hor(infont ):i));

) else if (cm p r(n ame, ” rw ”)) I
if (gchardef(re adfo)) I

i f (i <a r n a x w )  I
rw a i ; font = 1;
i f(r w < j )  I

hdr(iri #ont *2 ) :& 0177400;
hd r (in fon t *21 : i 8. 0377;
1¼ a 0; font a I;

)
else or in tl(”\n 7 H);

} else p ri rit f( ” rw now Y.d\n ” ,(rw a jfl;
) else if(crno r (riam e, ”l k”)) I

= i f (qcha r de ftre ad fo )) I
i f (rw a j) I
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i f (i a: 0) Ilk a i ; font = 1; )
else pn intf (”\n ? “)

} else i f (i <a rw—j) 1 1k a i ; font a i ; )
else pri ntf (”\n? “ ) ;

.5 } else p n intf (” 1k now Zd\n ” ,(lk a
) else if (cmp rCn ame, ” rk”)) I

if(qchardef (readfp )) I
i f (rw a: j) 1 .5

if C i aa 0) ; else pn int f (”\r I ? “);
} else if (i < r w — j )  I

i f ( i + l k  :a rw—j ) ;
.5 

else 1 1¼ a nw—i; font a 1 )
) else onintf (”\n? ”);

1 else orm nt f (”\n? ”);
} e l s e  pr int f (”\n ? “);

if (font) I
wrfl a g+s cstat a ‘m ’ outdef O ;in :0;

1-

instr () I //disp lay instru ctions for GETOIM
p r i n t f ( ”M o d i f i ab l e  FONT dimensions are:\n ”)
p n i n t f (”h ei g h t— ‘N t ’ m ax character wi d t h —  ‘m ax w ’”)
on int f(” l ogical height— ‘l ht ’\n\n ”)
pn i n t f (” M o d i f i a b l e  CHAR A C TER dimensions are:\n ”);
pr t ntf(” raster wid t h —  ‘ rw ’ chara cter w i d t h —  ‘Cw ’”)
pr in t f (” l eft kern— ‘1 k ’ right kern ‘rk’\n\n ”)
prin tf (”Typ e ‘i ’  for ins tructions , ‘p ’ fo r “ ) ;

p n i n t f (” d imens i on s of character u- i bu ffer ,\ n ”)
pr int f (”To move to anoth er character , uodate “)
p n m n t f ( ” ’ i n f o n t ’ .\n ”);
pn int f(”\ ri Ge t font d imens ions w i t h  ‘f’ . “);
p rjn t f (”M o dif y font name w i t h  ‘d’ . If you ’re adding ”)
p r i n t f (” a\r, character, make changes in this order onl y : ”);
pr intf (” ‘ rw ’ , ‘ 1 ¼ ’  , thei, ‘cw ’ .\n ”)
p ri n t f (” \nlmp o ssi hle modifications are rejectea. ...”)
p r i n t f ( ” sorn e exa m o le inp uts m i ght be\n ”)
p rin t l (” ‘22 l h t ’, ‘Oô3 inf ont ’ , ‘i ’ , o r ’O ll c ’\n\ri ”);
pn int f (”Y ou ’H be prom oted w i t h  a ‘ > ‘. “ ) ;

p n i n t f (” Wh en you are finished, tyoe ‘t ’... \n\n ”)
}

.5
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• APPEN DIX B. VEC TOR TO RASTER CONVERSION

A, ‘MA)(EPiF ’: CREATING A FONT -

1. Basic Structure

“M akehf” is designed to convert the vector de f i n i —

‘
.5 tions of Hershey ’s 14 fonts into a dig i t i z e d  form suitable

for use in comouter typesettin g . The d i g i t i z e d  font f i l e  -

created matches the form at used in the SAIL fi les  and is

• com p atible w i t h  the font editor. T his font f i l e  format is

descri bed in Chaoter 11I Hershey font fi l e s  a iffer s l i g h t l y

because no font. descri p tion is ever generated by “ma kehf~~,

— so an extra zero b yte immed i a t e l y  follows the three words

contai ning the font he ig ht . maximum character w i d t h ,  and

lo gical height. This zero—word te l l s  “edf” that no descrip—

tion is available.

A l l  fonts digitiz e d  from Hershey ve ctor de finitions

are variable width fonts. The arguments useO to ca ll

“m a kehf” are de scnibp o in Chap ter II and again in t h i s  Ap—

perld i x.

This oroaram can be used in a stand—alone mode, in

w h i C h  case the d i q i t i z e d  font f i l e  created is n o r m a l l y  left

on f i l e  “/ .font s .Ol /HFONT” and it can then be cop ieo to any

othe r dir ector y . The dig i t i z e d  font may oe wr i t t e n  d i r e c t l y

to another f i l e ,  as ex p lained in the next paragraph. ~‘d hen

_ 
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digitizing a f o n t  us i na “edf” , “makehf” is spawned as a

c h i l d process ; the editor waits u n t i l  the d i g i t i z a t i o n  is

com pl ete and then opens f i l e  “/.fonts.Ol/HFONT” for reading

and continues normal ly.

A n additiona l option has been added and is normally

used for the d i gitization of fonts larger than 42 point.

However , i t may be used whenever the user wants the digi-

tized f i l e  written to some location other than the aefault

file. Since t he f i l e  space avail a b l e  on the mountab le f i l e

is l i m i t e d ,  the user may include a ful l  path name as a thi r d

.5 argument and indicate a søe cif -i c Output f i l e  as the destina —

tion for the di g i t i z e d  font. This opti on should permi t the

user to avoid system “w r i t e ” errors that m ight occur i f the

di gitized f i l e  were larger than the space avai l ab l e  on

“/.fon t s .Oi M . A p oint size must be included as the second

ar gument when using t h i s  op tion , even if the default value

is desire d.

2. Li m i t a tions

Because a dec ision was made to l i m i t  the maxi mum

raste r height to 255 p ixe l s ,  “rna kehf ” w i l l  crea te fonts only

uo to 91 p oint i n  size. The user should also be aware that

font f i l e s  increase in size ra pi d l y as lar ger point sizes

are recues ted. The next oages, for exam p le, contain the Du—

p l e x  Rom an font d i g i t i z e d  to 10, 20, 30, and 40 poin t

sizes. This allows a comp arison of th e r e l a t i v e  sizes of

both the characters and the font files  them selves. The f i l e

.5 - --—--~~~~~~~~~~
rn-- -- —~~~~~~~~-- —~~~~~~~~~~~~ - — ~~~~~~~~~~ ~~~~~~~~~~~~~~
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sizes and t he times reauired to create the fonts are listed

belo w:

SIZE (bytes ) TIME

Real User System

HONI O 5522 0:145.0 0:22.8 0:19.4

HDR2O 1521 1 1:41.0 1:10. 4 0:25.7

~~~~

HDR3O 31757 3:00.0 2:26.4 0:28.8

HDR4O 53458 5:18.0 4:11.6 0:49.-b

The three times given were obtained using the w t i m e N

command discussed in Reference 5. The conversion was made

usin g “e d f ”  w i t h a “ w ” ( w r i t e )  command w a i t i n g  for the edi-

tor when it returnea from the c a l l  to “makeh f” . No rm a l l y ,

the time required to dig i t i z e  a font w i l l  increase notice-

ably as either the p oint size desired or the number of lines

per character (the com o )exi t y) increases. These times were

taken ear ly in the evening , and are somewhat faster for the

larger fonts than a normal time during the work day would

be. If both factors increase, then the time required for =

d i g itization becomes notice ably longer. A comoarison of the

ti mes required to d i g i t i z e  each ~ f the fonts at 20 point is

given below:

RE AL USER SYSTEM SIZE (bytes)

HSR 1:01. 0 0:35.~ 0:20.4 15461

• HD~ 1:41.0 1:1 0.3 0:25.3 15211

P-ICR 1:51,0 1:12.1 0:28.6 18327

hIP 2:19 ,0 1:35.1 0:30.8 15~ S6

MCI 2:lo.O 1:20.9 0:30.8 18936

88 
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P411 3:16 ,0 1:46.6 0:33.5 17063

HSS 1:1 6.0 0:44.7 0:22.6 13393

HCS 1:46.0 1:02.5 0:24.2 13173

.5 HSG 1:13.0 0:37.9 0:21.5 15302

HCG 2:13.0 1:12.8 0:29.4 18086

HGE 3:44,0 1:47.7 0:35.0 1 6201

HGG 2:142.0 1:54.7 0:35.0 17560

.5 
HG! 2:33,0 1:37. 1 0:32.0 16759

P4CC 2:06.0 1:28.3 0:29.8 19802

“Makehf ” can address up to 200K in m emory , which

oerm -its the d i g i t i z a t i o n  of fonts uo to app roximately 91

p oint in size. However, the font outout routines can ad-

dress on l y  160K , so this l i m i t s  the size of a digitized font

that can be addressed in its entiret y to appr oximatel y 65

po int. Larger fonts car, be d i g i t i z e d  if only upper case

le tters, ai g its, and p unctuation are desired or reauired

some lo wer case letters ma y be a v a i l a b l e  (run “prfont ” and

see what it pr ints ), hut some w i l l  be unaddress ahle.
g 
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MA KEHF 1 May 1977 MAKEHF

N A M E
makehf —— d i a i t i z e  a Hershey font from the vect or

de f i n i ti on

S Y N O P S I S
ma kehf —HFT ( SIZE ] ( outPut f i l e  3

.5 DESCRiPTION
Th is command creates a Hershey font in the point size
reauested by the user. SIZE is an op tional p arameter ;
if no SIZE op tio n is used, the font w i l l  be created in
the default size —— 10 ooint. The maximum hei ght a l—
owed is 255 o ix e l s  C 91 point ) .

A f u l l  path name may be used as a thi r d  argument to
“makehf” . This causes the program to write the d i g i—  -
tized font to the sp eci fied output f i l e  rather than to
the default f i l e ,  “/.fo nt s.O l /H FONT” . The use of this
opti on is recommended at p oint sizes larger than 40—42
point. The SIZE must be specified if this op tion is

— used, even i f the default size is desired.

The font requested by HFT must come from the f o l l o w i n g
l ist:

HS R —— Si m o l e x Ro m a n
HOP —— Duolex Roman
HCR —— Complex Roman
HIP —— T r i p l e x  Roman
HCI —— Com pl ex I t a l i c
HIt —— T r i p l e x  I t a l i c
HSS —— Simo l ex Scriot
HCS —— Compl ex Scri ot
HSG —— Sim ol ex Greek
HCG —— Comp lex Greek
HGE — — G o t h i c  Eng l i sh
HGG —— Gothic Germ an H

HG! —— Gothic I t a l i a n
P1CC —— Complex C y r i l l i c

FILES
/.fonts .O 1/hershey /—— .v
/.fonts .0i/HFONT

SEE A LSO
e~~f

- .5
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BUGS
Th is program w i l l  a ctually convert a Hershey vector
definition to a d i g i t i z a t i o n  in a stand—alone mode as
long as the first, th ird, and fourth letters in the
first argument are correct, i.e., the second character
need no t be an “H” . However, this is the same program
called by the font editor to create a Hershey font,
and i f the argument oassed to “ccii” does not begin
wi th a “—H ” , the editor w i l l  not work.

I

_ _ _ _-
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1* ma kehf .c *1

/*  */

#define FFACTOR .050
# def -i ne SIZE 8192
#def-j ne MODE 0666
#define HELP 1.75
#define NUI-IELP .40
#d ef i n e  SOMEHELP .90

~d e f i n e  OELV .60

~~ ~def in e DELI-I .45

~def ine DOLLAR 73 II f o r  h e ig h t
#def ine SLASH 95 II also for height
#define CAP M 155 II ca o i tal M location

II i n  directory
#defi ne SMALLP 225 II small o location it’

.5
. 1/ directo ry

#def in e CAPX 177 1/ cao x for Greek chars
#def ine SMA LLX 241 II small x for HCG

.5 - #øef ine CAPP 81 // cao p for PIGG

~def ine SMALLF 103 II  s m a l l  f f o r  HGG
~de fin e SIDFONT 2~~.0 1/ •he ig h t  -

#define R 0
u d e f i ne 1

float x j, yi , xx, yy ,
xl ,  yl, xr , yr ,
l x , ly, rx, ry,
b, m, d eltax , xwi d e , y hi g h,

true , test , xconst , yconst , de lx

m t  i , j, k, II counters for “fo r ” loo ps
ftht, ftw , /1 font height, w i d t h
rotr, wo tr , I/ read and w r i t e  p ointers
ym in, ym ax, // m m & m ax hei ght of font
x m i n ,  x m a x ,  /1 m m ~ m ax widt h s of font
ktr, /1 counter for arrays
bytes , I/ byte counter
co t r

m t  M 1259) ; / /  a r r ay  f o r  cha r  d i r e c t or y

m t  hts (43 ;
lo ng jot coos ;

char rp ath (l {
“/.fonts.01/hers hey/—— .v ”

- 
. 

)
char woath (l (

“/ .fonts.01/HFONT”

~~~~~~~

- - -
~~~~~~~~~~~~~

- .5 -~~~~~ - - ~~~~~~~~~~~~~ _ _



char lep (2J ,
X 1144] , Y (114’43 ,
mask,
n t i m j ,  n u m d ,

go, flag, o’c

.5 

.5 char QM (SIZEJ ;

readch () { II read in a char def
k seekC rotr , cptr , 0 ) ;
ktr 0 ;
num i num2 = 0 ;
w h i J e~ ( Cnumi 1: 50) H (num2 50) ) I

= read ( rptr , lep , 2 )
nu rn i l e o l l ] ;
num2 le p l O l
if ( num i > 50 ) num i num i — 100 ;
if ( num2 > 50 ) num 2 num2 — 100 ;
X (ktr ) r,uml ;
Y (ktr l nrjm2
kt rl- -$-

} II end readch ()

m j n m a x ( )  {
ktr 0 ;
w h i l e  C ( Xl k t r )  1: 50) H (Y [ktr ] 1 50) ) I

if C (X (ktr l > xm ax) ~.& C X t k t r ] 50) )
x t ’ax X ( k t r )  ;

else if C X[ ktr ) < x m i n  ) x m i r i  X l k t r ]  ;
if C (Y (ktr l > ym ax) && (Y(ktr ) 1: 50) )

yrnax Y( kt r l ;
else if C Y I kt rJ < ymin ) yrn in Y (ktr ) ;
ktr++

II end minmax ()

mainC argc, argv )
m t  ar gc ;
char *arqy( J ; I
m t  i i ,  j J , // array counters

c, cw , r w ,  otsize, I/ fort parameters
trow , l rpw , rows, rowc, m axc w ,

— II row pointers
top, bot , // too & bottom of char
h igh, II how hiq ~ is the char ?

— )ht , // l o gical height of char
rnaxaddr , /1 h~~qhest addr in 1-b b i ts
rem, b lock, /1 if font ) 651<
drc, r f t  1/ data row count ,

I I  rows from too
m t  tndr (259J ; // temp header for output f i l e

C har slooe , p os it,
St ft ,

~~~~~~~~~~~
_ _ _ _ - — _ __ - - •~~~~~~~~~~~~~
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zero,
b ig , 1/ if font is > 65K

greek, /1 flag for Greek alph abet
gothger //  flag for Goth ic German

i f  ( argc >: 3 ) (
if C Car g v (2 1  (01 < ‘O’ U (erqv (2) (01 > ‘9’) ) (

priri tf (”in correct argum ent—— \n ”)
p rintf (’ p oin t size not given. ..\r~”);
e x i t O
)

else ptsize = atoi ( argv (2] ) ;
}

else {
otsi ze = 10 ;

roath (19] argv (1) (2J ;
rpath (201 = argv (11 (3) ;
if  t argv (IJ (3]  ‘ G ’  ) (

i f  C argv (11 (2) ‘G’ ) {
gothger 1; greek = 0~ )

else { greek = 1; gothger = 0; }
}

else ( greek = g o t ~~ger  = 0; )
ft h t = C p tsize * 2.8 ) + 1 ;
dclx = FFACTOR ;
de lta x ftht * de lx ;
block rem = 0
maxcu 0 ;
zero 0 ;
mask = 01 ;
yrnin = ym ax 0 ;
fo r  C i 0 ; i < 259 ; i++ )

t h dr (i J = 0 ;
for C i 0 ; i < SIZE ; i+ +  )

DM( il 0 ;

rp tr = ooer’( roath , P ) ;
i f  C argc ‘4 ) (

L if C argv (3] (0) 1 ‘/ ‘  ) C• p r i n t f ( ” i nc o r r e c t  out put f i l e  name——\ n ”) ;
p r i r it f ( ” f u l l  pa th  name requi red\n ”)
e x i t O

else wp tr creat ( aravt3l , MODE );
)

else wotr = c r e a t (  w pa t h ,  MODE );
k read ( ro t r ,  M, 512 ) ;
i f  ( k 1 512 ) (

p ri n tf (”i r icorrect read from %s ” , rpat h  ) ;
e x i t o )
)

k seek ( wp tr ,0 ,O )
k = ~r1te ( wp tr,thdr ,518 ) ;
¼ = wr ite( w o t r ,~~z e r o , 1  ) ;

iIIii~J~ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  ___________________________
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cpos = 519 ;
If C ptsize 36 ) I

block = cpos>>9 & 0177777 ;
rem = cpos & 0777;
big :1 ;
}

else bi g 0 ;

1/ use a caoita l M and a small o or x to find
1/ the highest and lowes t p oints in the font

hts(21 = DOLLAR ;
h ts (33 = SLASH ;
if ( greek ) {

hts (Q ] CAP X ;
hts (1J SMALLX
}

else if C gothger ) I
hts (0) = CAPP ;
ht s (1J = SPAA LL F ;
)

else I
h ts (Q] = CAPM ;
ht s (13 = SMALLP ;
}

for C I = 0 ; j < 4 ; i++ ) {
cot r = M ( h t s Ei ] J << j ;
readch (.) ;
mi nm ax( ) ;
if C I 0 ) lht yma~ ;
)

/1 now use the high and low points to find
// the m u l t i p l i c a t i o n  constants necessar y
/1 to make the standard font larger or sma l ler

yh igh ym ax — ym in ;
yconst = f t h t  / yh igh
xco nst f t h t  / STDFONT
xwi de = ( xma x — x m i n  ) * xco nst ;
yy = (ymin * yconst ) ;
lht (lht * yconst ) — (ym iri * y c o n s t )  ;

1/ now wa lk through the directory and convert
// any non—ze ro entries (i.e., characters ) from
1/ vector to raster in the desired ooints iz e

for ( i 0 ; I < 128 ; i++ ) I/I contro l li n g b oo...
j = i< c i ;

if ( M (j) 1: 0 ) 1 1/ don ’t bother for nothing...
cw = M(j ] ;
f t w  rw = cw * x C O n S t  ;
co tr 4( j+ 1l<<1 ;

_ 
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if ((rw % 8) ::0) rows :r w / 8
else rows = Crw / 8) + 1 ;

ym i n = ymax = 0 ;
= ok = 1 ;

M U ] = Crw & 0377) (block<< 8 & 0177400) ;
i f C bi g ) I

M(j+ 1] = rem ;
}

else I
M (j+1) = coos ;
}

I row = 0 ;
trow = 8 ;
if ( rw > maxcw ) rraxcw = rw ;
readch () ;
m i n max () ;
top = — ( (—ymi ri * yconst) + yy ) ;
if C top < 0 ) too 0 ;
rft = top ;
bot — ( (— ym ax * yconst ) + yy ) + I ;
if C bo t > ftht ) bot fth t ;
drc hi gh = C bot — top ) + 1
ktr = 0 ;
xl X (kt rj ;
yl = Y (ktr ) ;
++k tr ;
xr num i = X (ktr ]
num2 Y (ktr ) ;
yr —n urn2 ;

wh i l e  C go ) 4 /1 check each line in the char acter
fla g = I ;
if C nu m i == 50 ) I/I check for “m ove ” or end of char

if C num2 50 ) q
~ = 0 ;

// t hat ’s al l  for t his char ,
1/ g~ on to the n e x t  one

else if ( rium2 1: 0 ) 4
oerro r (”bad y value for x 50 “)  ;
brea k ;
I.

else I
++ktr ;
numi = X (ktr ) ;
nurn 2 Y (ktr] ;
if C num i > 50 ) num i = numi — 100 ;
if C num2 > 50 ) num2 = num2 — 100 ;
xl = nu,r l ;
yl — rium2 ;
flag 0
)

else 4
If C yl y r ) 4 slope = 0 ; m = 0.0 ; )
else I f C xr == xl )(slope — i ; m = —1.0 ;)

else (sboce = 1~ m (yl— yr )/ (xl— xr); )
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xx = rw / 2.0 ;
rx xx + (xr * x c on s t )  ;
ry yy + (yr * yc ons t )  ;
l x = xx + (xl * x c o n s t )  ;

yy + (yl * yconst) ;
ok I ;
rowc = trow ;

i f C slope 1 ) I // normal line case
b = ly — C m * lx ) ;
if C (m > 3.0) ~ E m < —3.0 ) )

I
if (Cm >: 7.0) H (m < —7.0))

dclx HELP * 1.50 ;
else dcl x = HELP
)

else I jf ( (m < .50) && (m >: — .50) )
dclx = NO HELP ;

e l se
dclx SOMEHELP ;
)

if C rn > 0.0 ) 1- 1/ slope is positive
for C ii too ; i i < bot+1 ; ii + + ) 4

yi ii
i f ( C (yi >: ly) && Cyi < ry) ) ::

((yi >: ~y) && (y i <: b y) ) ) I
true yi ;
for C ii 0; ii < ft~~; j j + +  ) I

xj ii ;
test = C m * xj ) + b ;
if C (test >: ( t r u e  — de ltax *de lx )) &%

(test <: (true + de ltax *de lx) ) ) 4
c ii / 8 ;
posit ii — C 8 * c ) + 1 ;
DM(rowc+c] D~~Erowc +c )

(m~ sk<< (8 — Posit));
)

}

rowc rcwc + rows ;
)

else I II slope is ne gative
for C ii too ; i i < b ot +1 ; ii+ + ) I

= — i i  ;
i f ( ( Cyi <: by) && (yi > ry) ) ::

( (yl < ry) && (yi > l y) ) )
true = vi ;
for ( i i  = 0; i i  < f t w  j j + +  ) I

x j j j  ;
tes t C ii * x j  ) + b ;
if C (test > ( t r u e  — d el t ax *de bx )) &&

(test <: (true + de lt ax *d e lx)) )(
c ii / 8 ;

~ 
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posit = jj — 8 * c ~ + 1 ;
Dl~’(rowc+c) DM [rowc+cJ

(m ask<< (8—posit )) ;

~~

I
I
rowc rowc + rows ;

I

~~ II. .

else if C slope 1 0 ) I // v ertical line case
for (ii = too; i i <= hot+I ; ii++ ) I

= — i i  ;
if C C (yi < b y) && (~~i > ~~ ) H

C (y i < ry) && Cy i > by) ) ) I
for ( j j  0~ i i < f t w ;  j j + $  ) 4

xj = j j  ~if C C x l  >: (lx — de ltax *DELV )) &&
IT (xi <: (lx + de ltax *DELV ))) I

c = j j / 8 ;
pos it j j  — (8 * c) + 1 ;
DM(ro wc + c) = OM (rowc + Cl

(mask (<(8 — posit )) ;
I

• I
I
rowc = rowc + rows ;

I
I

else 4 /1 horizontal line case
for (ii too; ii <= bot +1 ; ii++ )

y i = —~ i ;
if C C yi <: (ly + de ltax *OEL H )) &&

C y i > (b y — debt ax *DEL H )) ) I
f o r  ( j j  o j j  < f t w  j j + +  )

x j = J j  ;
if C ( Cx) > lx ) && Cx ) <: r x )  ) H

((xj > r x )  & & (xj <: l x ) ) ) I
c ii / S ;
p osi t  ii — (8 * c) + 1 ;
DM (rowc + cl DM (rowc + ci

(maskC<(8 — posit )) ;

I

rowc = rowc + rows ;
I

• )

if C flag ) I
x l = x r  ;
yl = yr ;
I

i f (g o ) I
++ ktr ;



nu mi = X (ktr l ;
num2 = Y (ktri ;
if C numi > 50 .) num i = numi — 100 ;
if C num2 > 50 ) nurr 2 num2 — 100 ;
xr = numi ;
y’r — num 2 ;
}

I
DM (lr ow+ IJ = C rw & 0177400 )>>8 ;
OM (lrow l = rw & 0377 ;
DM (lrow+2 ) = DM (lrow+3] 0 ;
QM(lrow+51 ( rft & 0177400 )‘>8 ;
DMLlrow+ 4] = r ft & 0377 ;
DM(lrow+7 ) C drc & 0177400 )>>8 ;
DM (lrow +ol = drc R. 0377 ;
b row trow + C high * rows ) ;

= coos + 1 r o w  ;

-
• 1/ ins e r t  code to h a n d l e  l a r g e  f onts , i.e. ,

• II fonts th a t  h av e more th a n  65535 bytes
/1 in the c h a r a c t e r  d e f i n i t i o n s .  This
1/ Sh o u l d  happen around the 40—42 point size.

if C big ) I
block = cpos>>9 g1 0177777 ;

• rem = coos & 0777 ;
if C block >: 253 ) I

big = 0 ;
C oos = rem ;
I

I

k = wr i t e C  wptr,DM ,8 ) ;
j t r o w  ;
if C high < 25 ) bytes rows ;
else bytes = r o w s  * 25 ;

• ktr bytes ;
w h ile ( ktr > b y t e s  ) I

K = write ( wotr ,&DM II ),b ytes ) ;
j j + by t e s  ;
kt r  b row — .i ;

if C ktr > 0 )
k = w ri te ( wotr,&DM (j),ktr ) ;

f o r  ( j = 0 ; j < ( l r o w +  2 * r o w s )  ; j + +  )
DM( jl 0 ;

• I
}

/1 wrap thin a s uo~~ out the data for a blank in
// the SPACE locatio n so ‘hat it w i l l  pl ot on
// the Versatec later... Then write out the
// di rector y and fi ni s h  uo

_________________________ 
~~--- -•



• for C k = 1; k < 4; k++)

• j t hd r ( k ]  = 0;
• M(64 ]  = thdr (0] M ( 146]  & 0377 ;

M(bLI I = M(64 1 : ( b lo c k C ( 8  & 0 1 7 7 4 0 0 )  ;
- 

• 
if  C b ig  ) I

M(651 = rem ;
• I

else M(65]  = cpos
k = w r i t e (w p t r , & t P , d r , 8 )  ;
M (2571 = m axcw ;
M( 256] = f t h t  ;
M(2 583 = lht ;
Ic seek (  w p t r , 0 ,0  )
Ic = write( wptr , &M , 518 ) ;

• I

~~~ 102
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• APPENDI X C. THE DATA BASE

A . OBTAINING THE OA TA BASE

Dr. Allen V. Hershey ’s comp lete set of 1377 occidental

characters is avai lable in Reference 16, where Appendix A

c o n t a i n s  t he c o m o l e t e  vecto r repres entation of each charac—

te r  and A ppendix B contains a drawing o f each character.

The v e c t o r  r ep re s e n t a t i o n  da ta  was also available loca l l y  on

a ta pe at the “ laval Pos t g r adua te  S c h o o l ’ s w . R. Church Corn—

outer  Ce nte r ;  t ha t  tape ,  l abe led  NPS45 1, p rov ided  t he data

base for t hi s tnes is. The data was read from NPSL45I onto

another tape so that it could be used in the PDP— I1/50 en-

viro nmen t a v a i l a b l e  iri the Computer Science Deoartment ’s

computer laboratory.

Infor mation reaarcina the IBH System u t i l i t y  program

IEB (ENER used to reac from NPS451 and to write to the tran-

sport tape is contained in Reference 10. The inf o rmation on

either tape can be pr ir~teØ out for verificat i on or other •

purposes using the T AP EOUT u t i l it y  desc ribed in Reference

11 .
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B. CHA NGING THE ENVIRON M ENT

Once Hershey ’s data  was  i n i t i a l l y  a v a i l a b l e  on the

PO P— l i ,  i t  was  s t i l l  not ready fo r  m a n i pu la t i o n .  It was

necessary  to conve rt  the EBCDIC c h a r a c t e r s  t ha t  we re  used on

the IB M— 3 6 0/ 6 7  to A SCI I  c h a r a c t e r s  th at cou ld  be used on the

POP— l i ;  f o r t u n a t ely ,  the “dd ” she l l  comma nd descr ibed in

R e f e r e n c e  15 made c o nv e r t i n g  the tape a f a i r l y  sim p le pro—

cess .  ~
y using “dd” as f o l l o w s ,

dd i f /dev /rmt 5 of :dig it bs:80 cbs SO skip :N count :M
conv :ascii

L
re N is the number of records  to  sk i o  be fo re  s t a r t i ng  to

y and H is the number of records to be cooled, the UNIX

s h e l l  w o u l d  read the  EBCDIC taoe in log i ca l  r eco rds ,  i.e.,

card images. The EBCD IC cha racters were then converted to

A SCII, tr a i l i n g  blanks were omitted and ‘\n ’ (n ew line) was

appended to the line before it was sent to the outpu t. The

resulting fi l e  contained a series of groups of ASCII charac-

ters ; each group was no larger tha n 77 characters and no

smaller than 28, and each qrouo was ended by ri ewli ri e.

The first task was to st rio the group s, or records, of

unnecessar y characters; each record began wit h  “2524” and

cou ld contain uo to 24 additional characters tha t were not

coordi nate oairs needed for the vec tor aenerati on , but that

were paadi ng characters. The following p rogram , “cnvrt .c ” ,

took those records and outPut b oa ic a l records of the form:

CCCCSSSX IY IX 2Y2X3Y3.. .XjYi., .XkYk\n

w h e r e



i~~~~ TT~~~~T ~~
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CCCC = Hershey character number (describes font, etc.)

SSS = card sequence numb er (one card was not
usuall y enoug h)

X 1 Y j  one endpoint of a vector

and Ic must be less that, or equal to twelve , since there was

room for a m a x i m u m  of twelve coordinate oai rs on each origi-

nal EBCDIC input card image.

x

_ _ _ __



CNVRT 23 Februar y 1977 CNV RT

NAME
cnvrt —— conve r t  a ta oe  f i l e  fo r  i n i t i a l  use

SYNOPSIS
< taoefi l e > cnvrt > < pre— ve ctor Hershey >

DESCRI PTION
A f ter the required number of records have been read
fro m the taoe containing the vector rep resentations,
t h i s  program is used to str io away extraneous charac-
ters from each card i m a g e  so that only character iden—

• t i f i c a t i o n  numbers , cara sequence numbers, and the x ,y
• coordinate p airs are left. This program is the first

steo i n the adap tation of the Hershey fonts.

F I L E S

SEE ALSO

BUGS
The input and outout fi l e s  from t h i s  f i l e  must be re-
directed at th e ter m in al. The inout f i l e s  are a v a i l —
acle on taoe, as is the entire ori ginal EBCDIC taoe of
the vector definitions.

_ _ _  --
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/*

r /* cnvrt .c */

m t  oi d, // old card id nr
nid , // new card id nr
nurni, //

num2 , //
m axn r, // number of last character + 1
endf, /1 ni d of last character in t h i s  font

// p ointer for array oos
char  t e m p ( 1 4 ] ,  // temporar y holder for characters

~~ h old (7] , // another temp orar y array...
card(8 0b , 1/ array to hold card images
r i ca rd (80 ]  , / /  a r r a y  fo r  “ s t r i p oe d ”  c a r d  images
s t r ip ,  / /  f l a q — to  s t r i p  or not to  s t r i o  a ca rd

• fla g, // fla g for outoutti n g char icters
go, 1/ flag to stoo recursion
i, 1/ counter for “for ” l oops

// card column counter...
cs n , // cart sequence number
cha , //
c hb, //

chc, /1 char variables for various ops
• c hd , 1/

che; 1/

PROCEDU RES *1
1* *1

qetcard ( val ) // gets one card image (a lo g ica l
m t  val ; 1 /1 record ) at a time

c h ar j ,  t
i : 0 ;
che = ‘ A ’  ;
s t r i p  I ;
w h i l e  C C ca rd (i l getchar () ) 1: ‘\n ’ )

i++ ;
t : 0 ;
fo r C j (4 ; j <= i ; j++ ) I

i f  C (j 11 ) && C (card (ji ‘I’)
(card iji ‘0’) ) ) (

if C ca r d t j b  ‘1’ ) save () ;
i f C card (j) ‘0’ )

str io comoar ( &card (j+1 ], h o ld ) ;
if C st rio ) I

for C j = 1 1 ; j <= 25 ; jt+ )
= card (iJ ;

cI~e = card Hl ;

cis c



• ncar d (t] Card (jJ
t++ ;
I

I
• else
• I

nc a r d ( t ]  = c a r d ij i  ;
• t+÷ ;

I

‘V. val = conv ( ncard,’4 ) ;
ret u rn(  va l  ) ;
1

saveE ) 1 /1 holds 7 c h a r a c t e r s  t e m po r a r i ly
char Ic ;

fo r  C k 0 ; k < 7 ; ~++ )
ho ld (kJ card (k+12] ;

I

com par (  a r r c ,a r r h  ) /1 compare 2 strings ;
char a r rc ( I, a r r h (  I ; I / /  re tu rn  1 i f  , 0 if 1
char K ;

• w h i l e  C a r r c ( k i  a r r h l kj  )
k+s ;
if C Ic 7 ) break ;
I

if C k == 7 )
re tu rn(  1 ) ;

else
returri C 0 ) ;

I

convC arr,nr ) // converts a stri n g of nrs of
char arr ( 1, nr ; I II length rir to a decimal value

m t  j ,  sum ;
char  ch ;
sum 0 ;
for  C j = 0 ; j < nr ; j++ )r ch = arr (jJ

sum = sum + C (ch — ‘O’)*ten( nr — ( j + 1 )  ) ) ;
I

re tu rn(  sum ) ;
I

t en (  nr ) / /  re tu rns  10* * n r
m t  nr ; I

i r ~t j, Sum ;
sum I ;
fo r  C j = 0 ; j < nr ; j + +

sum sum * 10 ;
re tu rn(  sum )

I



endch( cI~ 
) /1 got all end— p oints 7

char ch ; (
m t  ok ;
sw itchC ch ) I

case ‘J ’ : case ‘I(’: case ‘L’ : ca se ‘H’ :
case ‘N ’ : case ‘0’ : case ‘P ’ : case ‘Q’
case ‘R ’ : ca se ‘I’ :

OK = 0 ;
break ;

default
ok = 1 ‘

I
retur n ( ok ) ;

I

fin c hC nr ) 1/ removes f i l l e r  chars
hit nr ; I

m t  t ;
whi l e  C Cncard [nr ] 1 ‘\n ’) && C go ) )

• go = endch( ncard (nr ] ) ;
• nr+ + ;

1
• i f ( g o ) I

= ge t ca r d (  0 ) ;
if ( t n id ) go = endch ( che ) ;
f i n c h (  0 ) ;
1

I

/*
• /* MAIN PROGRA M *1

/* *1

m ain( ) I
nid 0 ;
m axnr 3927 ;
endf = 3729 ;
wh i l e  C nid < ma xn r ) I

• n b = aetcar cl( 0 ) ;
Qtr = &ncard ((4i ;
csr~ = conv ( ptr ,3  ) ;
f l a g : 1
g o : 1
n = 7 ;
whi l e  C ( temo (0] = ncard (ri ] ) 1: ‘\n ’ )

for C = I ; i < u ; ii + )
tem oti ) = n card ln+i I ;

•

o t r  = &temp(2 J ;
numi = conv C temo,2 ) ;
num2 = convC ptr ,2 ) ;
if C (numi :: num2) && (r’uml 50)  )

fo r C I = 0 ; I < n ; i+s )
p u t c h a r (  nc a r d ( i ]  ) ;

putch ar ( ‘\r~’ ) ;
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finch ( n ) ;
flag = 0 ;
if C nid > endf ) nid = ‘4000 ;

• I
if C flag )

for C i = 0 ; I <= n ; i++ )
outchar( ncard( i] ) ;

I
}

C. VECTOR GENER ATI ON

• Once the Hershey data had been converted to A SCII and

Stripped of extraneous di gits and characters , it was con-

verted to vector form using the “mkvec .c ” program listed

below. The output files from “cnvrt.c ” pr ovided the input

to “m kvec .c ” these files had been arranged by font with

• upper case letters , lower case letters, and digits and spe-

cial characters grouped in that order. A large “if ... e l s e

...“ statement was used to determine whether each character

bein g orocessed was a letter or a di gi t or sp ecial charac-

ter; letters were p laced in to the proper p osition by an ar—

~ay counte r , and di gits ..ud sp ecial characters were run

through a large case statem ent to determine their position

iri the array . Two additional large case statements were

necessary to transliterate the 2’4 Greek and the 32 C y r i l l i c

letters into their English eauiva lent s .

The t rans l iterati ons usea were taken from Reference ‘4

and are reproduced on the followin g oage. The Gothic German

was transliterated into English on a one—for— one bas is, with

the three extra lower case letters going into the octal 4
- ~•j_i~ •. • - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~•~~~~

•• •  
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codes 0173, 017 (4, and 0175, imm ediatel y followin g the N Z N .

• Gothic Italian was transliterated com o le t ely on a one—to—one

basis.

This program put the digi tization int o the form that was

usea for the TEKTRONIX Program described in App end ix D, and

as the data base from which the dot matrix character

reoresentat ions were made.
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MKVEC 17 March 1977 MKVEC

NAME
mkvec —— put a fi l e  into vector format

SYNOPSIS
m kvec < Hershey font >

DESCRIPT ION
- 

The output f r o m “cnv rt ” p rovides the inp ut for thi s
orogram this program takes each character ide n tifica-
tion number , goes thr ou qh each card w i t h  t ha t  c harac-
ter id , and puts each x,y coorn~ nate p air into a
lb bit word. The le ft by te receives th e x coordinate

• and the right b y t e  receives the y coordinate.

The program also sets up a 256 word directory for each
• . font, The even numbered words from 0 to 2514

corresoond to the A SCII codes from 0 to 0177 and con-
tain the widths of the app rop riate character. Ihe odd
numbered words cont ain p ointers to the byte at which
the vector d e f i n i t i o n  of the character begins. This
program ’s outout files p rovide d the data base from
w h i c h  “dr aw h f ”  and “m alcehf” obtain their vector defin-
itions for either dis p lay or digitization .

FILE S

SEE A LS O
makehf , cnvrt

BUGS
“m kvec ” a u t o m a t i c a l l y  w r i t e s  the  v e c t o r  f i l e s  to
director y “/usr /doyle /hfon ts.f” , whic h  mig ht not be in

• ex istance at this p oint in time. If this program must
be used, then a simpl e m o d i f i c a t i o n  to the source code
w i l l  write the outout to any f i l e  oesired,

L~A _______________________ 
113

_ _ _ _ _ __ _ _ _



____ 

~~~~~~~ ~~~ - -~~ _ - -~~~~~~~ W~~~~~~~_ ~~~~~~~~~~~~~~~~~~~~~~~ - • ~~~~~~~~~~ •• ~~~~~ •~ —--- - •~~~• 
-~- - - - • - - ~~~~

- • -~- •— •-- ---•- --—---~~ • - -

1* *1

tnkvec.c */

/* *1

~def in e SR 0 // Simpl ex Roman

~def ine DR 1 II Duplex Roman
#defin, CR 2 1/ Comp lex Roman

~ I 
#define TR 3 II T r i p l e x  Roman
~define CI (4 /1 Complex Itali c
Ude fine TI S // Tri p lex Italic

• #~ efj r~e SS 6 II Sim pl ex Scri pt
• #define CS 7 /1 Co mpl ex  Sc r i pt

#define SG 8 1/ Sim p lex Greek
P ~def ine CG 9 1/ Complex Greek

~define GE 10 II Gothic Eng lish
• ~define GG 11 II Gothic German

• ~defi ne GI 12 II Gothi c Ita l i a n
#define CC 13 1/ Comp lex C y r i l l i c
4define NOTNUM — 1
~defin e EOC 0310 62 II octal for “5050”

~defi ne EOF 9999 /1 end of font for M o

~define ENDFOMT 9000 II end of font n
Udefine R 0 /1 open a f i l e  for reading

~define 1 II ooen a f i l e  for w r i t i n g
Udefine MODE Ob’4 (4 II access to files created

hit M (10192] ;
hit oosit ,

aoos,
num3,
idh ,
k tr,
cw,

• x~~ ,
*p tr

-
• 

char card (801,
xyva l (1(414) (23 ,
t e m p ( ’ 4 J ,
flag,
ckt r,
num 1,
num2,
c en ;

char i n f i l e t  I I
“/ .doyle .0l/fo nt s/—— .out ” I ;

Char o u t f i l e t  I I
“/usr /doyle/ hfonts.f / — .f” 1 ;

char rotr , wotr ;

,etca rC x, y )
m t  x , y ; I

_ __ _ _ _ _ _ _ _  - •



- •— --••—---•- • —-—-• -—-— --- - ~~~~~~-,~ -_ - • • , _ •  —.•- — —- ~~
—• -

~~
--• -- -

~ —•— -•------•-• -• -
~~~~~~~~~ - -

P1 •• • - - • •
~~~~~~~

•

M O x ) = ( M ( x ]  8 0377 ) : ( y<<8 ) ;
I

• setcdr ( x, y )
hit x ,  y ; I

• P 4 ( ~~~) = C M (xJ & 01771~0O ) 
., ;

• I

qetcard ( ) I
m t  *~~ , m ;
char buf (I, t ;
1 = 0 ;

= read ( rpti’, buf , 1 ) ;
while C (card (i) = buf (0]) 1 ‘\n ’ )

I
= read( rpt r ,  buf ,  1 ) ;

m ++ ;
I

idh = convC card , ’4 ) ;
• p = &card (’4) ;

csn = àonv ( p,3 ) ;
• 1 /1 end getcard o )

st art ( ) I
• 

• 
• hit j ;

f o r ( j : 0 j < 2 5 6  j + + )
• M ( j I  = 0 ;

rot” = openC i n f i l e ,  R ) ;
• wotr = creatC outfile, MODE ) ;

• idh = 0 ;
ktr = 6(4 ;
ck tr = 0 ;
flag l
apos = 256 ;

1 /1 end start

reset ( ) I
hit I
M O O ) = M ( 1 )  = 0 ;
M (aoosj = EOF ;
for ( I = 0 ; i < aoos ; i++ )

wr ite ( wptr , &~‘E i), 2 ) ;
1 1/ end reset

notnum( va l )
m t  val ; I 1/ is th i s  a number or char?

hit ok ;
if C Cv al ): 700) && (val <: 734) )

I
if ( val 715 ) Ok = — 700 ;
else Ok va l ;
I / 1  SR, SG, SS number

e l se
i f C (val > 2200) && (val <: 2275) )

_ _ _ _ _ _ _ _ _ _  
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if C val <: 2215 ) ok v~~l — 2200 ;
else ok = val ;
I 1/ CR, CG, CI number

• else
if C (val > 2700) && (val <: 2728) )

• ok = val — 2700 ;
• // DR number

e l se
if ( Cva l > 2750) && (val <: 2778) )

ok va l — 2750
II CS number

else
if C (val >: 3200) && (val < 3228) )

ok val — 3200 ;
/1 TR number

else
• if ( (val >: 3250) ~ & (val < 3278) )

ok = val — 3250 ;
1/ TI number

e l se
if ( Cva l > 3700) && Cva l <: 3728) )

ok = val — 3700 ;
/1 GE, GG, GI number

e l se
ok NOTNUM ;
// it ’s a character...

re tu rnC ok ) ;
// end riot num

cy r( val )
hit val; I
m t  Ok ;

sw itch ( val ) I
case 2801: // A

ok = 65; break ;

case 2802: II B
ok = bb ; break;

case 2803: // V
ok = 86; break

case 280’~: // r~OK 71; break ;

case 2805: /, o
• ok b8; brea k;

case 2806: II E
ok = 69; break ;

case 2807: // ~
ok = 014; break;

•
~~~
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case 2808: /1 Z
ok a 90; break ;

case 2809: II I
ok 73; break;

case 2810: /1 Y
• ok = 89 break

L case 2811: ii t<
ok = 75; break ;

case 2812: II L
ok = 76; break;

I • 

case 2813: // H
ok = 77; break ;

case 28114: 1/ N
ok = 78; break ;

case 2815: /1 0
ok = 79; break ;

• case 2816: II P
ok = 80; break ;

case 2817: 1/ P
ok = 82; break ;

case 2818: II S
ok = 83; brea k;

case 2819: II T
ok 814; break;

case 2820: II U
O k 85; break ;

case 2821: // F
ok = 70; break

case 2822: II H
= 72; break ;

case 2823: // .-

ok = 95; break ;

cas e 282(4: II U
ok a 35; break

case 2825: // ~
Ok 64 break;

case 2826: II &

~ 
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= 38; break ;

case 2827: /1
= 39; break ;

case 2828: II 036
• ok = 30; break ;

case 2829: II 022
ok a t8~ break

case 2830: /1 023
ok = 19; break ;

case 2831: II 020
ok = 16~ break ;

case 2832: II 021
ok = 17; break ;

case 2901: i/ ~
ok 97~ break ;

case 2902: II b
• ok = 9a; brea k;

• case 2903: ii v
Ok = 118; hreak

case 29014: II q
Ok = 103; break ;

case 2905: II d
ok a 100; brea k

case 290o: // e
ok a tol ; break

case 2907: 1/
ok a 

~ break

case 2908: I, z
Ok = 122; brea k;

case 2909: /1 1
o k = los ; brea k ;

case 2910: II y
ok 32U break ;

L case 2911 : i/ K
ok a l O fl brea k;

case 2912: II 1

______ - 
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ok a 108; break;

case 2913: // m
Ok = io~; break

case 29114: 1/ n
ok a Ito; hreak

case 2915: ii o
ok a l i i ;  break;

case 2916: II p
ok = 112; break;

case 2917: II r
ok a 11 (4 ; break;

case 2918: II s
• ok = 115 break;

case 2919: /, t
a 11 6; break

case 2920: II u
• ok a 117; break ;

case 2921: ii f
102; break;

case 2922: II h
ok = b a ;  break;

case 2923: i/
= 25; break ;

case 292(4: II “

• Ok a 314; break;
case 2925: II 02 6

ok = 22; brea k

case 2926: 1/ +
ok = 43; break;

case 2927: II 01 (40
ok = %~ break ;

c ase 2928: // a
ok = 81 break ;

case 2929: ~‘i 0014
• ok = ~1; b reaK ;

case 2930: // 037
0¼ = 31; break ;

~ 

_ _ _ _ _ _ _ _ _ _
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case 2931: II <
ok a 60; break ;

case 2932: II >
Ok = 62; break;

• I
r et u r n (  Ok ) ;
I II end cyr

g r k c h C  va l  )
hit val ; 0 // whi ch Greek character?
hit 0¼ ;

swit ch ( val ) C

c a s e  529: case 2029: II G
Ok a 71; break ;

case 532: case 2032: II Z
o k :  90; break;

case 533: case 2033: /1 H
ok a 72; break;

case 534: case 203 (4: II 0
ok a 81; brea k

case 536: case 2036: // K
ok = 75; break ;

case 537: case 2037: ii L
Ok = 7b~ break;

case 538: case 2038: // H
ok a 77; break;

case 539: case 2039: II N
ok = 78; break;

• cas e SIlO: case 20(40: II x
ok a 88~ b reak;

case 5143: case 20(43: /1 P
a 82; break ;

case  54(1: case 20414: II S
• ok a 83; break

c a s e 5u5: case 20145: II I
ok = 8’4 break;

c a s e 5’46: case 2046: 1/ U
ok a 85; brea k;

~~~~~~~~~~~~~ •——--- - - -•-
~~~~~~

•--
~~~~~~
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case 5147: case 20(47: II F
ok a 7~~; brea k

case 548: c ase 20 14 8 :  / /  C
ok a 67; break;

- 

• case S~49: case 20 (4 9:  II Y
ok = 89; break;

case 550: case 2050: // H
ok a 87; break ;

c ase 629: case  2129: I, a
ok a 103; break;

case 632: case 2132: II z
ok a 122; break;

case 633: case 2133: II h
ok a iO q ; break;

case 63(4: case 2134: II a
ok a 113; break;

• case 636: case 2136: II k
ok a 107; break;

case 637: case 2137: II 1
ok a 108; break ;

case 638: case 2138: II m
ok a 109; break;

case 639: case 2139: II n
ok a 110; break;

case 6 ’40:  case 2140: /1 x
Ok a 120; break;

case 6(43: case 21143: II r
ok a 11 ’4 break ;

case 6144: case 21 (413: /1 s
ok = 115 ; oreak

case 6145: case 2145: II t
ok = 116 break ;

case 6(46: case 21 (46: 1/ u
ok = 11 7 break ;

case b’47: case 2147: II f
0¼ a 102; break;

case 6148: case 2148: II c
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Ok = 99; break;

case 6149: case 21 (49: II y
ok a 121; break;

case 650: case 2150: II w
- • • ok = ii~~; b rea k ;

default: // A ,B ,D,E,I,O,P Cu & 1 )
ok ktr break;

I return ( ok ) ;
I

wh ic h ( val )
m t  val ; I

• m t  ok ;
if C va l < 10 ) ok = val + £48 ;
else

sw it chC va ) ) I

• c ase  10: II
OK a 

~b ; break ;

case 11 : /1 ,
ok = ‘4~ ; b reak ;

case 12: II :
ok = 58 ; brea k ;

case 13: II ;
ok a 59 ; break ;

case  114 / /  I
ok a 33 ; break ;

case 15: // ?
ok = 63 ; break ;

case 71 6: case 2216: //
case 27:

0¼ = 39 ; break ;

case  7 1 7 :  case 2 2 1 7 :  II “

case 28:
ok a 314 ; break

cas e 18: case 73(1: // &
case 2272:

• 0¼ = 38 ; break ;

c a s e  719: case 22714: // $
case  19:

ok = 36 ; break ;

• 122
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case 720: case 2220: /1
case 20:

ok = ($7 ; break ;

case  721: case 2221: // C
cas e 21:

Ok a 40 ; break ;

case 722:
’ 
case 2222: II )

case  22:
ok a 41 ; break ;

case  728: case 2219: II *
case 23:

ok a £32 ; break ;

case 7214: case 2231: II —
- ‘ c a s e  24:

ok a ~45 ; break ;

case 725: case 2232: // +
case 25 :

ok = ‘43 ; break ;

• case 726: case 2238: // =
c ase 2a :

OK a 61 ; break ;

cas e 723: case 2229: ii
• ok a 1214 ; break ;

case 733: case 2275: /1
ok a 35 ; break ;

F
case 2223: //

OK a 91 break ;

case 22211 : 1/ 1
ok a 93 ; break ;

case 2225 : / /  I
ok = 123 ; break ;

case 2226: II I
Ok a 125 ; break ;

c a s e  2241: II <
ok = 60 ; break ;

case 22(12: // >
ok a 62 ; break ;

case 2282: // ~
ok a 94 ; break ; 

_ __ _  _
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case 2263: ii 4.

ok = 95 ; break ;

case 2271: II %
ok a 37 ; break

case 2273: /1 a,
ok a 84 ; break ;

default:
ok a 

~ ; break ;

I
re tu rnC  ok ) ;

I // end of whic h

buildc h ( ) I
hit p, tes t ;
hit k ;

• p a apos ;
for C k = 0 ¼ < x i ; k++ )

setcar ( apos ,xyval Ok) 00) ) ;
setc dr ( aoos ,xyval Ok] (1)
apos ++ ;
I

test = M (a p o s  — 11 ;
if C test 1: EOC )

perrorC ” stoppeo befo re EOC”) ;
re tu rn(  p ) ;

I

conv ( arr ,nr ) /1 converts a string of numbers of
char arrE I , nr ; 0 1/ length nr to a decimal value

hit j ,  su m ;
c h ar c h ;
sum = 0 ;
for C j = 0 ; j < nr ; J++ )

ch = a r r E j I  ;
sum = sum + ( (ch — ‘O’) *teri ( rir — C j + 1 ) ) ) ;
1

re tu rn(  sum ) ;
I

ten C nr ) 1/ returns 1O**ri r
m t  ‘i s’ ; I

hit j ,  sum ;
su m l
for ( J a 0 ; < nr ; j + +  )

sum a sum * 10
• re turn( sum );

}
•2

• m a jn ( argc , arav )
hit arqc
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char *argv (j ; I
m t  n , *p, last , hi g ch ;
m t  k ;
char greeks c y r i l l i c

inf i le (17 ] a out fil e (20 1 argv (1) (0) ;
in f ile (18] = out fi le (2 11 = argv (1] (1] ;

L biqch = 26
greek = 0 ;
cyri l l i c  = 0 ;
if ( in f i l e (18 ] a: ‘G ’  ) I

if C i nf i le (1 7 1 a ‘G~ ) I bi gch = 24; greek = 1 ; I
I

if C m n f i l e ( 1 8]  a: ‘C’ ) c y r i l l i c  a 1 ;

st ar tC ) ;
getcard() ;

wh i l e  C idh a ENOFONT ) ‘C
x i  a ~ ;
last a idh ;
ktr = ktr + 1 ;
cktr = c kt r + 1 ;

w h i l e  C idh : last ) I
n a 7 ;

wh i l e  C (temp (0) a card (nJ ) ‘\n ’ ) I
for ( ¼ = i; ¼ < ‘4; k++ )

temp Ok ] a card (n+kI ;

p : &temp(2) ;
numi a conv ( temp ,2 ) ;
num2 conv( p,2 ) ;
if C (csn == 1) && Cn a: 11 ) )

if ( num b > 50 ) num l = 100 — rium l ;
cw a numi + num2 ;
I

else
I
x yval (xi] (0) a numi
xy va l (xi] (~ ) = num2 ;
x i+ + ;

I

• getcard ( ) ;

if ( C cktr ‘ bigc Pi ) %& C flag ) )
ktr = 97 ;
cktr a 0 ;
fla g = 0

if ( (num3 = riotr ,um (legt )) == NOTr ’JUM )

_ _ _ _  •
~~~~~~~~~~~~~~~~~~~~~
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if C greek ) posit = qrkch ( last ) * 2 ;
— else i f C c y r i l l i c  ) posit a cyr C last ) * 2 ;

• else oosit :k t r * 2
I

else
• I

posit = w h i c h C  num3 ) * 2 ;
ktr : 0 ;
I

ptr a b u i l d c h C  ) ;
MI Posit J = cw
M( posit + 1 1 = o t r  ;

resetC ) ;

I 1/ end of main...

I

I’

I

~~~

• 

!

I
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APPEND IX 0. FONT OUTPUT ROUTINES

A. VERIF Y IN G THE VECTOR DATA

Aft er all of the fonts had been converted into vector

form, “draw hf. c ” was written to allow visual insp ection o f

each c h a r a c t e r  in each f o n t .  T h i s  i n s pe c t i o n  ensu red t h a t

-• all of the data had been transformed cor rectl y and was

available for fur ther use in the vector to dot m atrix

co nversion. It also revealed several min or omissions that

had a l l o wed special cases to slio throug h the vector genera-

tion program des cribed it, oaragraph C of Append ix C.

This proaram is available as source code on director y

“/ .fonts.02/hershey ” and is  listed as “dr awhf .c ” . The ob-

ject code orogram usec to dis pl ay the characters on the TEK

TRON IX ‘40114 is a v a i l a b l e  on directory “/ .fo nts. Ol /hfto ols ” .

Any characte r from any of the fonts currently available can

be drawn by changing to the directory above ari d typ ing

“d rawhf FONT~~, w here FONT is a three—character code specify-

ing the font desired. Fonts ava ilable are:

HSR .....Simolex Roman

HOR ....,Dup lex Roman

ICR.. . . .Compl cx  Roman

HTR ...,,Tri p l e x  Roman

HCT.,..,Como lex I t a l i c

HlI....,Tr i olex I t a l i c

______ 
a
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HSS. .. . . Si mol cx Scr ipt

HCS... . .Complex Script

HSG .....Sjmplex Greek

HCG,....Com plex Greek

HGE,.. ..Gothic En glish

HGG.. . . .Got hi c German

HGI .....Gothic Ita l i a n

HCC. ...,Complex C y r i l l i c

• Many soe cm al charact ers are av a i l a b l e  only in the corn—

olex fonts ; however, the user is notified if the character

• desired is not a v a i l a b l e  in the font currentl y being

displ ayed. The size of the character drawn on the CR1 can

be changed by adding a size parameter to the program c a l l ,

i.e., “dr awhf FONT SIZE” . If no “ S I Z E ”  parameter is given , —

the orograrn defaults to a value of ei ght ; t his size was

chosen because it made al l  of the vectors v i s i b l e ,  and be-

cause it m inimized the disto rti on noticeable on the short

vecto rs used to appr oximate curves. Parame ters larger than

20 and less than one w i l l  default to those values.

I
%~

‘_ ,;t

_ 
_ _ _  
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D R A~ HF 17 March 1977 DRA~ HF

NA ME
drawhf —— draw a Hershey font on the TEKTRONIX ‘40114

SYNOPSIS
drawhf < Hershey font > ( size I

DESCRIPTI ON
Thi s Program draw s charac ters from the selected
Hershey font on the TEKTRONIX 4011$ . The fonts must be
selected from the ~I i s t  given on the oreceding pages.

The size of tne char acter dis play on the CRT can be
c hanged by executi ng the program wi t h  an op tional size
parameter. This should be an integer between 1 and
20. The default valu e is 8.

F I L E S

SEE A LSO
m e keh f

BUGS
Only one character can be drawn at a time. It is also
necessary to termin ate the program and re—execute it
to look at another font.

— • - - -- - ~~~ -- - . - - - - - - -  ~~~, - . -  _ _



pir T~~~~~
-
~
-
~~

-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ T~~~ 

-- - - -  

u’

/* draw hf.c *1

1*

#define EOF 9999

~def ine EOC 031062
# d e f i ne  RES 102’4
fldef ine X 512
#define Y 512
#define R 0
#define 1

hit M (256J ,
fpt r,
ptr;

m t  ch [120]

char p at li (l 4
“/ .fonts.O 1/ hershey /—— .v ”

char fla g ; -

rna in( argc , arav )
hit ar gc ;
char *arqv () ;

[ 

m t  x 1 y, ktr , xx , yy ;
hit i, pp riumi , num2, size ;
char ibuf (20), io, k , stoo , times ;
char do it ;

initt (960 ) ;
ter m (3, PES ) ;
path (191 a arqv (11 (11 ;
path (201 = argv (1) (2) ;

if C argc a: 3 ) I
size = atoiC argv (21 ) ;
if ( size > 20 ) size a 20 ;
else if C s i z e  <: 1 ) size a 1 ;
I

else size = 8 ;

fpt r a openC oath , P )
k = reed ( fptr, M , 512 ) ;

i b u f lO ) = ‘0’ ;
w h i l e  C ibuf (0] 1: ‘ 3  ‘ ) C

a ip a 0 ;
f l a g a l

• erase () ;
movabs(100 ,800 ) ;
anmodeC ) ;

- -  - -  ~~~--— -~~~~~~~~~~ -- --•-- — - --~~~~~~~~~~ -~~~-- -~~~~ •~~~~~~~•-
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p rintf (”inp ut the desired character followed by c/r :”) ;
w h i l e  ( (ibuf (ip l = getcharO ) I: ‘\n ’ )

ip+s ;
Xx a X ;
y y : Y ;
mova b sCxx ,yy ) ;
p = ( numb a ibuf (0) )<c1 ;

wh i l e  C flag ) I
stop times a ~
ptr = M (p+ 1)<<1 ;
if C p tr a: 0 ) ‘C

movabs( 100,200) ;
anmode () ;
pr intf (”SORRY: ’Zc ’ is not av a i l a b l e  in this font... ” ,

ibuf (0)) ;
stop a 0 ;
I

e l s e  k a seekC fotr , otr , 0 ) ;

w h i l e  C stoo ) I
doit = I ;
k a read ( fotr, ihu f, 2 ) ;
x = i b u f t i ]  ;

• • y a ibuf (0) ;

• m f C x > 50 ) x a x — 100 ;
if C y > 50 ) y a y — 100 ;

• if ( times ) ‘C
x a ~x + Cx * size ) ;
y = yy (y * size ) ;
movaos(x,y) ;
doit 0 ;
times a 0 ;
I

i f  C x a: 50 ) ‘C
if C y 1: 0 ) C

j f  ( y == 50 ) stop a 0 ;
else perror (” b ad y

else
I
k = read( fotr, ib u f, 2 ) ;
if C C x = ibuf (1J ) > 50 ) x a x — 100 ;
if C (y = ibu f (01) > 50 ) y = y — 100 ;
x = xx + Cx * s i z e)
y = yy — (y * size) ;
rnovabs (x,y ) ;

I
e l se 4

i f C doit )

* = x x  + Cx * size ) ;
y = yy (y * size ) ;
d rwab sCx ,y )

- ~~~~~~~~~~~~~
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• I

flag = 0 ;
tsend () ;
I

movab s (100 ,150 ) ;
anmodeC ) ;
pr in tf (” enter d r  to continue , I d r  to exit: ”) ;

= 0 ’ ;
while C (ibuf (io) a getch arC )) a ‘\n ’ )

io ++ ;
I

erase () ;
fi n i tt(0,750) ;

A samp le of the CR1 d isp la y from “dra w hf ” is located on

the foUow-i rig oage.

B. VER i FYING DIGITIZED FONTS

“Prfont ” is a font mani p ulation pr ogram designed to

dis p la y an entire di g itized font fi l e  by walking throu gh the

header table and p lotting all of the characters that are de—

fined in the font. It w i l l  prin t out one font at a time or

as man y as are needed , depending uoon the arguments. The

program acceots fu ll  oath names as inp ut ; these argument s

can be used in several ways, as is demonstrated by the exam-

ples give n below. A l l  of these are va l i d  c a l l s  to “orfont ” :

1) pr font HCCI2 BDJ8

The user wants to dis p lay fonts HCC 12 and BDJ8, both of

w h iC ri must exist on directory “/.fonts .01/font ”.

_ _ _
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2) prfori t /usr/doyle/fonts /H*

The user desires to dis pl ay aM of the Hershey fonts lo-

cated on a sp eci fied direct or y.

3) prfo ri t SIGN’41 HGG1b 8DR25 HCG 1O /usr/mc cord/temp

The user wants to dis p lay four files from directory

“/.fonts. 01/font ” ano a f i l e  called “ te mp ” on director y

“/usr/ m ccord ” .

• Commands of the tyce “p rfont * “ , “orfor,t P1*” , arid

“prf ont 80*” , w i l l  riot di spl a y all of the fonts on the main

font d ire cto ry, nor w i l l  they dis p lay any combi nation of

t hem. Io dis o lay the entire c o l l e c t i o n  of fonts or selected

groups of them, the user must chance directories to

“/.fonts. 01/forit ” arid tyce “../p rfont < ARC >“ , where AR C is

some font name combinatio n of the form * , P1* , MAT H* , arid so

On.

“Prfo nt ” w i l l  ha riol e soacing arid oaqebreaks, and w i l l

p rint the font f i l e  name w i t h  each font. wit h  fonts above

40—42 p oint , the proaram may t e l l  you that it is out of

memory and exit. It w i l l  suggest that you try a smaller

oagew id th , whi ch w i l l  cause your fonts to be p lotte c wit h

fewer chara cters per line.

_ _  . 
_
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PRFONT 2 Ma y 1977 PRFONT

NA M E
prfo nt —— dis pl ay a di g i tize d  font on the VE RSATEC

plo tter /pr inter

S Y N O P S I S
- orfont [—pa gewidth ) < S A I L  f o n t  > < Hershey font >

< comp lete p ath name ‘

DESCRIPIION -

Thi s program allows the user to dis p lay a com pl ete di-
gitized font fi l e  on the VE PSATE C p lotter /p rinter, so
t~~~ t he car, see how it w i l l  a c t u a l l y  look. It is
espec ie 1 l y  useful i n seeing whether or riot a Hershey
font w i l l  he accep table after d i g i t i z a t i o n .

On fonts larger than 140—14 2 p o iri t~ it may be necessary
to decrease the p aqew idth used by “orfor i t ” to deter-
mine the size of its p lot buf fer. If this becomes
necessary, the program w i l l  e x i t  and suggest that you
try a smeller oagew idth . Pagew idth is i n i t i a l i z e d  to
216 bytes.

FILES
/dev/ rvp
/dev/sop

SEE ALSO
ma keh f, edf

P3UGS
“p rfont ” occasio n a l l y  prints Some extra dots and lines
afte r c om p leting the last character in the font d irec—
tory.

L ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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orfo nt.c

/* */

#define SPACE 1 1/ one 1/4 inch vertical space
#define TOP 230 /1 too mar gin

4 #define PAG EHT 114*100
m t  roww, rows;
m t  l i necount PAGEHI;
m t  oagewth ;
m t  prdev, p ldev, i ri font

L m t  h t ,  m axw, lht, fp
4 m t  head, t a i l ,  nodeotr

m t  ze ro (1] , hdr (256) ;
c h ar  *l p , *~~;

• - char ff 01’4 char ril 012;
char header (~40] I”/ .fonts.01 /font /” } ;
char prbuf (132] , olbuf (2641;
struct cnode 4

m t  cc; I/char code
char *optr //— >Ist raster line
char *lp t r I 1 >  next raster li n e
hit rw; I/raster Nrie w i d t h
hit bytes //bytes per raster line
hit 1k ;  I/l eft kern
hit rft ‘ I/rows from top
hit drc I/data row Count

I ci ist (128] ;
struct criode *a
struc t c’iode *fset (128] ;

mai ri (argc , argv )
iri t argc char **arqv I
register iri t i , argotr
c h a r  ~~~
argotr a 

~;
if (Cp rd ev :open (”/dev/spo ” ,l)) < 0) I

orintf (” cannot open orinter ”);exitO ;}
if ((oldev :ooenC ”/dev /rvo ” ,l)) < 0) 4

p rintf C” cannot ooen ol otter ”) exi tO;)
if (argv (11 (01 a ‘ — ‘) 4//reset pag ewt ti

pagewth = ato i ( &arqv (11 (ii ); go 1; }
else C oagewth a 21b ; go a Q ;  1
i n i t  C );

• w h i l e C ~~ argc a go) I//process al l  f i l e s
o = arav (argotr+ coi ;
if C *o ‘/ ‘ ) C // fu ll p athnarn e

if C (fp:open (arqv (arcotr+go],0)) ‘ 0) 4
ori n t f (” cannot ooen Zs ” ,ar~,v (argotr+aoi )
ex i t O  I

- p r i n t f C ”~ s ooened....” ,argvta r gp tr+g ol )
1

else C //p reoenc /fort s, 01/font

_ 
_ _
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forC i :bb Cheader (i]: *p++) I: ‘\O’ ;i++ ) ;
if ((foaopen (header ,0)) < 0) 4

p rin t f C ” carinot ooen %s” ,header ) exit O ;I
print f (“%s opened..... “ ,header)
I

inf ont a head a t a i l  a nodeptr = roww a 0;
read (fo,hdr,512) read (fo,&ht ,2);
read ( fo, &maxw,2); read (fp, &l ht ,2);
checkC ) I/check for bad font f i l e

i f C ht <a 82 ) 4
//set vert spacing
if (ht <a 40) rows = 2 ;
e l s e  ro w s a 3 ;

L
else rows = 4 ;

L //ogbk if font diso~ley won ’t f i t
if(nroorn (rows*ht + 110)) oagebreakC )

-• p = orbuf forCi :0 ;i< o 0;i++ ) ~~~~~~~ : ‘

for(i :0;C*os+ = argv (argotr+co )(i]) a
a n I ,

• I/center, wri te font name
writeCp rdev, orbt.jf,i+ 62);
f o r C i a o ; i < 2 5 i++) write(pldev, zero ,2);
li riecount :+ 25;
wh i l e  (I) I

getrowO;
put row 0;
if (infont > 127) break;

I
-

- close (fp) or iri tf( ” closed\ri ”); argp tr++ ;
I/if need be, ogbk
if (nroom (SPACE*2)) oagebreakO
else soace (SPACE *2)

I
ex itO

I

in t o C
register hit i;
for (i:0 i< 128 i++ ) fset (i ) a ~1c l i s t (i ) ;

I

pagebreak () I //page eject
hit i;
char err
err a cvers (pldev ,020);
1~~ C err a: — j ) ~
p r i n t f (” i n v a l i d  fil edes in paqebreak\n ”);
cxi t ( )

• for Ci :0;i<TOP;i ++ ) writ e (pldev ,zer o ,2 )
l i riecouri t a Top ;

:etrow () 4 I/get a row of chars to p ’ot

- - ~~~~---~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~ - - -  -~~~~~~~~~~~~~~ -



i f (t ai l ) I
roww a fset [++tai l ) >bytes
head a t a i l + +

I
while C l ) I

if (getdefO ) I
- - ifCr oww + fset (tai ll— >by te s <a oagewth)

roww :+ fset (ta il)— >by t es ;
else (ta i l — — ;  ++inf orit; break;)
i f (+-tin font > 127) break ;
tai l ++

I
else if (++infont > 127) break;

I
I

p utr owC j I //plot the row of characters
register m t  h ,i, l ; m t  t;
str uct criode *ptr
for(h:0 h < ht; h++ ) 4

o = ~pl buf (2L1 ]
ptr fset (Ct = head)U
forC l :nead M <a ta ilfl + +) 4

• i fC otr— >drc ) I
4. if (h >a p tr— > rf t && h < otr— > rlt +ptr— >drc )

h ip—> next raste r line
lo a otr—> lp tr;

• I/do it by bytes
• fo rC i =0; i <ot r— >b yt es; i + +)

a
//update lo t r for next pass
p tr— > l o tr a+ ptr— >b ytes . —

I.
I/blank lin e
else for (i:0fl< p tr~~>bytes ;i++ ) *p+~ = 0;

I
H //b iank character

else for (i :0 i<otr— >byt esH++) *~~~++ a 0;
otr : fset (++t 1

I
//pl ot I raster li n e ~:)f row of characters
w riteC p l dev, p lbuf ,roof (roww+2 14 ))

I
//row pl otted , pl ot some wh i t e  soace
for (h:(Uh<5 h++ ) wr i te (oldev,zero,2)
linecount =+ h t +5 ;
h/free bytes in reverse order
for( i a tai l i>:headH— )

if (fset [ii— > op tr )
freeCfse t (i1— > oot r )

I 
• I

iri t getøef () C
iri t blk c ,hy tc re gister i;
if( hd r (in fon t *2 1 ) C

_ _  ~~~~~~~ -- - - - --~~~ - -- ---.— -iA&-— ——- -~~~~~~~~~~~~~~~~~~ • - -
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b l kc = (hdr(infont*21&01771$00) >> 8;
bl kc :& 0377;
bytc a hdr (in font *2t11
if(b l kc) ‘C //ptr is in b lk s and bytes

seek (fp,blkc,3) seekO fp,b ytc, 1 ); I
else seekCfo,by tc,O );

• - getriodeC )
a— ’cc a infont; read (fp ,&a—>rw,2)
read(fp, &a— >lk,2) readC fp ,&a— >rft ,2fl
read C fp , &a—>drc , 2);
a—>bytes = Ca— >rwZ8 a: 0) ? a—>r w /8 : a—>rwb8 +1
if (fcheck0) ‘C //check for bad char dimensions

if (a—>dr c ) C h/need bytes? , call al l oc
if ((iaa— >op tr a—>lotr aall ocCa — >drc *a— >byt es ))< 0){

orjn tf (”\nout of memory...”);
p ri n t f C ” use a sm alle r p agewidth \ri ”);
ex itO ; I

read (fp,~~~>lot r ,a~~>d rc*a—>byt es );
I
retur ri (1 )

r
V I

return(0) ;
I

getnodeo ) ‘C
if (nodeptr > 127) 4

p rintf (” overflow ”) ex i t C ) )
a fset (nodeotr++ ]
a— >op tr = a— )lp tr = 0;

1~~~

m t  roofO x )
m t  x C /Isend p lotter even ~ bytes only
i f Cx% 2 a 0) returri (x);
h/for some reason 264 bytes crashes program
i f ( x  a: 263) returnC2b2 );

a 0; retur n (++x)

space (x)
hit ,

~ ‘C //plot x 1111 inches space
m t  i ;
for (iaO i<x *50 ;i++) write (pldev, zero,2 )
linecount a-p x*50,

check () ‘C //orint then exi t on bad f i l e
i f O h t  0 M max w < a :: l h t  < 0 H

it > 25b m axI. > 256 Hit > h t)  C
• pr ir itf (” bad fi l e ”); ex itO ;

I

m t nroom(x )

_______  _______  
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hit x; 1 /Irtri I there are not x p lot lines
//le ft before bottom; otherwise, 0

• if (linecount + x > PAGEHT) returnC l );
else return (0);

I
-
. fcheck () I //jf bad chardef, rtn 0 to skip i t

//otherwise; rt ri 1.
if ( (a—>rw <0 H a—)rw>255) H (a—> rft< 0 H a—>rft>255 )

:: (a— ’ik<O U a— ’lk>255) H (a >drc<0 U a—>drc>255)
) ‘C

pri n t f C ” \n in v a l i d  val ue for character ‘‘hc ’\n ” ,m nfor~t);

~rintf( ” rw %d \trf t Zd\tlk Zd\tdrc Zd\n ” ,a— >rw ,
L a— )rft,a— )lk,a— >drc );

ret urn (0 )
I

else return (1);
• I

C. USING TilE DIGITIZED FONTS

- r

“Signm kr ” is a program wi t h  l i m i t e d  text processing

ca p abilities designeo to f i l l  an interim gao in the compu-

terized types etti n g system at NPS. It was designed to give

t~~e use r a li m i t e d  means of outp utting small fil es that re—

puired the use of the fori ts from the data base; when a vir-

tual tyoesetter that w i l l  accept fonts w i th variable dimen-

sions is developed , the “sig nm kr ” can be used as a n ov e lt y

program to generate signs and other small f il es that use ex-

otic fonts. “Siqnmk r ” can center lines of text , leave blank

lines - , cause pagebreaks and caragraph ing , ari d can change

font styles from line to line. The user ma y also insert

literal codes to have a certain sp ecial character used in

hi s output. The use of these Commands iS exol a-in ed in the

next paragraph; unless otherwise indicated , blanks are oo—

tional after commands but are recommenjed in most cases to
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improve readabilit y .

Commands accepted by “signm kr ” are listed belo w. The

letters “ESC” precedin g each command represent the ASCII es-

cape character at octal code 033, and “\n ” is the standard

“new l ine ” character (octal 012) used to represent carriage

return. Each pf the followi ng commands must begin at the

be ginning of a line ar-id some must be on lines by themsel ves.

a) ESCc < one line of t ex t  >

The “center ” comm and centers one and only one line of

text , and that line is the line immediately following the

comma nd. Thi s reguires the user to use this comma nd i n  each

line to be centered. If a li n e  is too l ong to be centered,

then “ signm kr ” w i l l  inform the user of this ari d ignore the

line.

h) ESCf< SA~tL font > 1 < Hershey font >
< cornol ete p ath name >

The “change fori t ” command allows the user to change the

font b ein g used for tyoesettin g it must be used onl y at t i - i c

head of a line or on a line by itsel f . A blank must not be

left between the command and the new font name.

c ) ESCpg\n

This is the “pagebre ak” comm and and is s i m i l a r  to the

“ .ba” com mand useo in NROFF . It sends a form—feed signal to

_ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



the VERSA TEC and re—p ositions the text to the toO of a new

page. The command should be used on a line by itself.

d) ESCpp\n

The “begin paragrach” command indents the text line for

paragraphing. The size of the indent is determined by the

size of the Current f o r - it .  Li ke the “pagebreak ” comman d , it -

Should be on a line by itself .

e) ESCs< decimal number > < octal number >

The “space ” command ins erts blank lin es w i t h i n  the text.

The height of the blank line is equal to the font height. A

blank must not be left between the command arid the number.

The following command may be used at any olace w i t h i n  ar-i in—

out line :

f) ESCo< octal nr > 1 < decimal nr )

The “ l i teral” command can be used to request a Certai n

octal or decimal code that w i l l  be used to access a charac-

ter w i t h i n  the curre nt font. The command may be~~ sed at any

p oint w i t h i n  a line , but it must not be followed by a blank.

This command is useful to access either characters that the

user may have inserted w i t h i n  a font file  durin g an edit

sess ion, or to access Cha racters from a SA IL font whose

characte r coces Corres Pond to con trol cha racters in ASC II. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Octal numbers begin with the character ‘0’ an~ do not con—

• ta m the numbers A or 9, e.g., 0176 and 0103.

Users w ith pr evious exoerience w i t ’  text processing pro—

grams should have no trouble in adapting to “sigrim kr ”. How

ever, Caution should be exercised when using the “ESCpp ”

(paragraph) and “ESCf” (Change fonts ) commands at the same

p oint in the in~ ut file. The two sequences of inp ut lines

-: (a) ESCf i3DRA (b) ESCf 8DR8
ESCpo\n ESCf HTR30\n
ESCf HTR3O \n ESCpp\n
< inp ut text > < input text >

are not identical. Sequence (a) w i l l  set up the indentation

for the next oaragraph assumi ng a font height of 8 point ,

but the text w i l l  a ctuall y be set in 30 ooint type , so the

indentation w i l l  not be obvious. Sequence (b) changes the

font hei ght to 30 p oi nt and then indents based on that

height instead of 8 ooint .

~
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SIGNM KR 12 May 1977 SIGNMKR

NA ME -

sigr imkr — — a Program with limited text processing
a b i l i t y ;  useful with small Projects
that require exot i c fonts, or for
making Cute signs

SYNOPSIS
siqnm kr < source file >

DESCRIPTION
This program is capable of l i m i t e d  t yp esettin g func-
tions using commends described more fu l l y  above. It
reads the inout tex t arid comm ands from a f i l e  located
on the same cire ctor y as the program , in most cases

• “/ .fonts.Ol” .

flhen designing input fil es for the signm ak er , the user
should tr y to Co as much of the formatting for the
out pu t f i l e  as is ooss-ible . The signm aker w i l l ,  in
general, give you back what you put m n it is very
good at truncat ing lines that are too long and at not
f i l l i n g  lines that may be too Short.

Command Summar y :
ESCc Center one line of text

ESC-f Change the Cur rent font

ESCog Cause a oagebreak

ESCpo Begin a oaragraoh

ESCs Soace down ri l i nes

ESCo Interp ret the fo l l o w i n g  number as a
literal character code

FILES

SEE ALSO

BUGS

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~.
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/*

sign m kr.c */

IA *1

~de fir - ie TOP 230 Ii too margin
#define PAGEHT 14*100
hit ro w w
m t  sl 0;
m t  pagewth 216;
m t  li necount PAGEHT ;
ir- i t p ldev , ir -i font, jr-i , base;
m t  ht , maxw , lh t , fo, jo, r
m t  riodeot r, ooenbit s
m t  zero (32] , hdr (256] ;
char *lp , *o, *~~~~, *n, *ol ;
char esc 033 char blank 0140; hit c;
char header (401 (“/ .fonts. Ol /font /” ) ;
char pbuf (90) , tbuf (901 , pl b u f (2611);
char fmark 11281 ;
char fo ntname(20 ) , ochar (10];
stru ct cnode C

m t  cc; //character code
char *ootr //— >lst raster line
m t  rw; h/raster line width
m t  bytes ; //bytes per raster li n e
m t  1k; //left kern
m t  rft; h/ro ws from toø
m t  drc //data row count

I cI ist (128); —

struct cnode *a, *otr
struc t cnode *fchar (1281

m ain (arqc , argv )
iri t argc char **~~rg~
if (argc < 2) exit 0
else if ((jpaoperi (argvll] ,O )) < 0) C

pr intf (”can not ooen Zs” ,arqv( ll ); e x it O
I
iri itO
w h i l e  (qetl r-i( )) outln0;
p rm nt f (” c losed\n ”); exit O ;

I

• i n it ( )  I
registe r hit m ;
if ((p ldev ooen (”/dev /rvo ” ,l)) < 0)

ori rit f (” ca nnot ooen ~ 1otter ”) e x i tO ;
I

• for (i:0 i<12 8 i++ ) fchar (i l = 0 ;
fm ar k for( ia0 i<1 2~ ;i++ ) *np $ a — 1 ;

fp a 0; cfont (”SA ILIO”); //default font

145
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I

hit getln () ‘C b /rtn 1 if there ’s a li n e to
b/be p lotte cU othe rw ise , 0

char k;
: tbuf;

k =
w hi le ( ((*~ a getc P-i0) ‘\n ’) ~&

( A t  a ‘\Q’) ) 4
if C k++ a: 89 ) ( *~~ = ‘\n ’ brea k; I
t++ ;
I

if ( *~~ ‘‘%O’ ) return(0)
else return (l )

I

out ln C ) I I/plot as muc h as can fit in PAGE~IIT H

• register m t  h ,i;
roww = 0; pagewt h a 216;
i f ( sl == 0) sl a 2Ll ;

tbu f p = pbuf
wh i l e  (A t  a ‘\ n ’)  4

i f (A t :a esc) I i f (escharO) break ; I
if (filcha r 0) breok

- I
Ap  a ‘\ n ’ -

if Ct a tbuf ) return ; I/nu ll line in input f i l e
//check for room
if Cnroom (ht+ (ht /10+l )) ) oagebreak0
for(h:0 h<hr ; h++) C

= &p lb uf (s l J *ol = 0; openbits a 8;
otr = fchar (* (o a pbuf fl
w h i l e  (*o 1: ‘\r-i ’) ‘C

r = p t r- >rw
if (ptr >drc) I

if (h >: ~t r— > r ft && h < otr— > r f t + p~~”--drc ) 4
a h — p t r— > r f t

= ptr— >oo tr + i*p tr— >b yt es
w h i l e ( r  > 0) 4

s h i f t o ) r a— 8; 1
I else 4

lo a zero
w h i l e (r > 0) I

sh ift o ; r a— 8;)

I e l se I
lp = zero;

• w h i l e (r > 0) 4
shi ft o ; r a— 8;)

• otr = fchap (*++o)
}
//plot one row raster line
writ e (o )dev ,olbu f,roo f (roww+sl *8 ));

I

_ _ _ _ _  _ _ _ _ _ _  
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//p lot some w hit e soace
for(h:0 h < h t /l 0+1 h++)

wr i te (oldev , zero, 2)
linecou nt =+ ht+ (hthlO÷1 );
sl :0;

I

eschar () C b /esc— soecial characters
hit i , hi, space;
char tt , *tb , A te ;
if Ct == tbu f) ‘C

i f ((c a * + - t t )  a: ‘f’) I h/font change
n = fontnam e t-++;
w h i l e  C (*n = *t f) 1: ‘ ‘ ~~ *~~ ‘\ ri ’ )

nsf ;
tt a A n;

a ‘\O’ ; cfon t (tontname);

• if C (tt : ‘ \ri ’ )  ~~ C*t a ‘\r-i ’)) C
= tbuf ; rettj rri (1); I

I else if Cc a ‘s’) I /Ineed space
n = ochar t +÷;
base = (~*t  =a ‘0’ ) ? 8 : 10 ;
wh il e  (num(* n  a * p ) )  4

~ ++ ; t ÷ + ;  I
fri a
hi a oct (ochar ) * ht ;
i f (nroom (hi)) ‘C

oagebreak0 ~ = tbu f; re turn( 1)
for (m a o ; i < h i ; i - p + )

w r i  te (oldev ,zero,2);
linecour -it + hi ;

tbuf  return( 1)
I else i f Cc a: ‘o ’)( //no a scii eou iv al ent

n = ochar t+~~;
bas e a ( A t  :: ‘0’ ) ? 8 : 10;
w h i l e  (numU*n a u t ) )  ) C

n++ t++ ; I
= ‘\O’ ; t — — ;
a (C i = oct (ochar )) > —1 &~ < 128 ) ? i

: bla nk ;
I else if Cc == ‘c ’) I I/center thi s  li n e

while (*++~ == ‘ ‘)  ;
tb = t ;
wh i l e  (*++ ~ a ‘ \ n ’ )
w h i l e  ( * — — ~ == ‘ ‘)  ;
te a t; soace a
for(t tb t< :te t++) 4

if (hdr (*t*2) )
space + hdr (*t*2) & 0377;

else i f (hor (OqO*2] ) 4
• soace ~ hdr (0L10*21 & 0377;r •

L *~~ a 0140;
I e l se C

p ri n t f (”i r - ip ut erro r—— ”);
Pri nt f (”\tun defir -ied character. ..%c\n ” ,*t) 

_ _ _ _~_ ____ 1_~t1_ ___ __ _ _ ___ __ _



f 1 ush h C);
)

I
space = (sp ace%8 a: 0) ? space/B : soace/8+1
sl a 132 — space/2
if C sl < 2(4) 4

• p ri ntf (”inp ut erro r——
prin t f (”\tt oo man y charac ters to center\n ”),
flusrih o ;

I
for (i:0 i< sl i++ ) pl b u f (i ] :0;

= tb;
I el se if Cc == ‘p ’) 4

if C Cc a *,st) a: ‘g ’) {//pgbreak
pagebreak () ~ 

a tbu f r e t u r n C l )
else if Cc a: ‘p ’) II/oaragrapn

-

~~ forCi :0 i< h U i + + )
w ri teCp ldev ,zero ,2) ;

sl a 211 + (211 * htIl2O );
oagewth = oagewtl, — (211 * ht/120 );

= tbuf return (1 );
I

else C
o r i n t f ( ” i n v a l i d  character folowi ri g “) ;
p r in t fC ”’ ESC p ’..”)
ex i tO ;
I

— I else 4
printf( ” in o ut error— ”);
o r i n t f C ” \ t i n v a l i d  escape character... %c ” ,c)
f 1 ushh C

I
1 else i f (Cc = *p -p t ) a: ‘o ’) C /Ino asc ii ep u iv

n = ochar t++ ;
base = (*t  a: ‘0’) ? 8 : 10 ;
whi l e  CnumC (*n a A t ) )  ) I

~ ++ ; t + + ;  I
= ‘\O’; t——;
= ((i:oct (ochar)) > — 1  && i < 12~~) ? i

: blank;
1 else if Cc a: ‘f’) C//no font chg allowed here

orintf (” change fonts at line head onl y “)
f 1 ushh 0;

I e l s e  C
o r i ntf (”in o u t error— ”);
p r i r - i tf (”\t inv a l i d escaoe character ( Zc )\n ” ,c)

— orintf (”\temb edged w i t h i n  text...\n ”)
flus hh 0

ret
• I

m t  f i lc ha r () C //move chars from tbuf to pbu f u n t i l
//PAGEhT H exceeded , rep lace nonexistent
h/chars w i t h  b lank; ow, exi t

_ _  _ ___ ~~~~~~~~~~~~~~~~ _ •~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ .  - - -  ~~~~~~~~~
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register m t  i
infont a
if (hdr lirifont *21 ) I

if (fchar (inf ont ] a: 0) C
getdef0
if Crow w-Pa— >rw <a pagewth*8)

roww :5 a—>rw
else 4*o a ‘\n ’ return (1) }

I else if Croww+fcharEi nfo nt )— >rw <a pagewth*8)
roww a+ f c h a r E m n f o n t l — > r w ;

else {*p : ‘\ ri ’ re turr - i (1) 1
I else if (hdr (Oriforit:blenlc )*2) ) 4

= b la n k
~ if (fcha r (i r - i fo n t l a: 0) I

get’~efC )
if (roww+ a— >rw <a oagewth*8)

rouw :+ a — > r w
• else 4*p a ‘\ n ’; return (1);)

I else i f Cr o ww+fcharLi n for - i t ]— >rw <a pagewth* 8)
roww :+ fchar(i n f o r - i t l—>rw

else {*p = ‘ \ri ’; return( 1) }
1 else I

p r i ntf (”character ‘V.3o’ not defined in Zs” ,*t,
header)

flushh ()
I

* *pff a
return C0 ) ;

I

cfor -i t (q)
char *q 4 h g  p oints to new font name
register m t  i ;
if (fp) C

p rint f (“ci osed\ ri ”) cl oseC fp );

for (i :1b;Chead er (il a Aq +-f ) a ‘\O ’; i++ ) ;
if ((fo :ooen (header,0)) < 0) 4

ori ntf (” cannot open %s” ,header ); ex itU
I
p rint f (“~~s ocened... . “ ,header )
dealloc (nodeptr) nodeptr a 0;
for (i:0 i<128 i++ ) lch ar (iJ = 0 ;
read (fp,hdr,512); read (fp ,&ht ,2) ;
read ( fp, ~max w , 2); read( fp, &l ht , 2);
if(c I-iec kO ) 4

$ 

- p rin t f( ”Z s bad font f i l e ” , h e a d e r )
r -• ex itO

I

deallo c (x)
hit ~ ; //free in reverse order

II of alloc a tion
w h i le  C x )

— - - - - 1--—-- - -_— - - _
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if (fchar(fmar k (——x fl— > op tr )
free (fch ar (fm ark (xll— >op tr )

I

oaaebreak( ) C I/page eject
— m t  m ;

char err ;
err : cvers (oldev,020)
if C err == —1 ) I
p r i n t f C ” i n v a li d filedes in pagebreak \r-i”);
exit 0
I
fo r (i:O; j <TOP; i +5)  wri t eC o l dev,zero, 2);
li necount = TOP;

I

getdefo ) C
• m t  blkc,bytc register m;

b lKc = (hdr (infont *2 )&01771400) >> 8;
blkc a& 0377;
bytc h d r (inf orit * 2+1 )
if (hl k c ) C

seek (fp,blkc,3 ) seek (fp,bytc,1)
else seek (fp ,bytc,0);
getr-iodeO
e— >cc = info r- i t
read(f p ,&a—>rw ,2)
rea d (fp, &a—>lk,2) read (fo,&a—>rft ,2 )
read ( fp, &a— >drc , 2);
a—>byte s a ( a — > r w % 8  a: 0) ? a— >rw. -’B : a—>rw/8+U
i fCa— > d r c ) C

if ( (i a a— > op t r a e ll oc (a— >drc *a— > h yt es)) < 0)
d ea ll ocCnode p tr —1 )
getdef0 return;

I
read(f o ,a—>optr ,a—>dr c*a— >b ytes )

1
in a 0;
forC iaOH<node otr i++) 4

i f C f m a r k ( i J  == i n f o r- i t )  in + +

i f C i n  a: 0) fmark (no d ep t r—1J a infonU

qetnodeo ) I
i f(r-iodeotr ) 127) 1

ori nt f (” over flow ”); exi t  0;)
a fc h a r (i n fo n t l a &clist (nodeotr ++ )
a—~ ootr = 0;

I

— iri t roof~~x)¶ int x ; 4
x a (xZ8 == 0) ? x/8 : rIB + 1;
i fC x Z2 a: 0) return (x )

_ _ _ _  _ _ _ _  _ _ _  ___________ _ _ _ _  ______ -J
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if (x == 263) returr-i (262)
*+fpl = 0; return(++x)

I

ir -i t check () I
• 

i f C h t  < 0 rnaxw < 0 ~ hit < 0 ::
I - Pit > 120 ~~ 

ma xw > 256 hit > Pit) return (1);
else returnCo );

I

m t  riroom(x)
m t  ~; ‘C
i f (line count + x > PAGEIIT) return (1);
else returr -i (0);

shift () ‘C
- • m t  tb;

tb a * l o  tb :& 0377; tb a< <  op enb it s
if(r > 7) 4

*p )+4 a: (tb & 01771J00) >> 8;
Ap i =& 0; *~~1 = : tb & 0377;

I else I
if C r < op er -ibi t s) ‘C

*pl al (tb % 01771100) >> 8;
ooenb it s a —

I else 4
*ol++ : Ct b & 01771100) >> 8;
*ol a& 0 *ol ~~ tb & 0377;
ooenoits = 8 Cr—ooe nbits );

I
1

I

m t  oct (cp)
ch a’- ~co; I
m t  m ; i a

(-*cp a: ‘0’ ) ? 8 : 10;
w h i l e  Cnum (A cp ) && ~cp ~~ ‘\O’ )

= i*base -p *cp++ — ‘0 ’;
return(i );

I

m t  num Ccp )
Char C0 I
i fCb a se : 10 && (co > ‘0’ && co <a ‘9’)) return (1 );
if(base aa 8 %& (co > ‘0’ && cp <a ‘7’ )) return( 1)
if (co == ‘8’ : :  cc a: ‘9’) 4

p r int f (”irip ut error—— “) ;
p r i ntfC ” \t irn orop er octal number. ..Zd” ,cp )
wh i l e  (~~t a ‘\ri ’) outchar (*t++ )
exit C );
I

else return (0);

_ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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getch () I
char tt,s;
s a readC ip ,&tt ,1 )

• if C 5 a: 0 ) return (’\O’);
else return (tt )

I

flushh () 4 //print bad input line end exit
wh ile C*t L a ‘\n ’) putc harC *t++)
exi tO
I 

1~~ _ _ _ _ _ _
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APPENDIX E. HERSHEY FONTS AVA ILABL E

The fonts listea below are currently available on

“/.fonts.01/hershey ” i n vector form. They are used in this

form by “drawhf ” , and they are converted to dot m atrix form

from vectors b-v “ma kehf ” . The 114 fonts available are

• MSR —— Sim p lex Roman -

MSG —— “ Greek

• HSS —— “ Scrio t

HDR —— Duplex Roman

PICR —— Comp lex Roman

I4 CG —— “ Gree k

HCS —— “ Scrip t

MCI —— “ I t a l i c

HCC —— “ C y r i l l i c

HTR —— Tr jo lex Roman

HTI —— “ I t a l i c

HGE —— Gothic Eng l ish

HGG —— “ G e r m a n

MGI —— I t a l i a n

The f o l l o w i n g  oaaes orov ide a display of each font and

its character set. The last oage of this app endix C c r t a i n s

a au otatio ri wr i tten in each font for comp ariso n aria contrast

of the for -its.
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APPENDIX F. FONT/C HARA CTER DIMENSIONS

Prev i ous character Next character
ends here beg ins here

left character righ t

~ kern ~ — wuith — ~ kern ~

Logical top
I

• rows from top

__________________________________________ 

L

- base-
line

data row count
hei ght

ras ter  w i d t h

Logical bottom

FIGURE F 1 .  Fo nt dime nsions

This fioure , taken from Reference 11, displ ay s the d i—

mensions of fonts and characters that must be taken into ac-

coun t when setti n g tyce by compute r.

- - • The most imp ortant ch a r acterist ics of a font are its

he ight , the widt h of its w i O P st  characte r , and its logical

height. The values for hei gh t and logical height remain con—

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -~~~~~~~~~
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~tant throughout a font and are the real measu re of compati—

b i l i t y  among fonts , i.e., in creatin g a new font , characters

from fonts of differin g heig hts or logical hei gh ts cannot be

• mix ed.

Character width , raster width , and left kern are the

characte risti c dim ensions of characters. The right kern is

not listed , but may be comoute rl if desired. There are two -
~~

addi t ional dim ensio n s w hi ch p lay an important part in the

stored repr esentati on of the digitized character. These are

row s—fr om— top (rft ), a count of the blank raster li nes from

the lo gical too of the character to the first non—blank row,

and the data— row— c~iunt (drc), a count of the number of raster

lines that contain character in formation. The font hei ght

m inus the sum of rft olus drc provides the number of blank

lin es that must be added after the last nonb lar i k raster line

to comp lete the character.

Another important ch a r acteristic of a font is the base-

line. This is the dista nce from the lo g ica l top of the

character to the im a g inar y line on wh i ch the row of charac-

ters rests , although some characters may extend below this

line. Al l  characters in a given font file  have the same

height and baseline.

• “Kerniri g” is a Characteristic which occurs onl y when a

font has a non—zero left or rig ht ker r-i, so that the ch arac—

ter width is sma l ler than the raster width. Kerr - iin g allows

the computer to set some characte rs closer to others to

160 Li4 
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avoid leaving what apoears to be too much white space

between characters; of course, the comouter must first make

some checks to ensure that no chara cter overla y s occur.

~hen setting a kenned font , the typesetti ng program w i l l

( 

soace ahead according to the character width and not the

raster width. Kerr i i ng >occur s in onl y two of the SA IL fonts,

Neither the Current ,version of the virtual typesetter nor

the typesetting program described in this guide deal w i t h

kernino , but font fil es and Programs ørovide a pl ace for the

left kern so that the concept may be f u l l y  implemented later

w ithout reorganizing font f i l e  structure. 

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ -
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4PPEND~~X G. THE ‘SAIL’ FONTS

A. ‘SAIL’ FONTS A VAILABLE

All  of the di g itized fonts currently available are lis t —

ed below by typeface and style. Each of these is located on

di rectory “/.fo nt s.Q t /fpn t ” :

B DJ B —— S point bodoni M at hema tical

flORID —— 10 “ “ Roman

B 0110 —— 10 “ “ Italic

BDJ IO —— 10 “ “ M athematical

BO R 1OX 10 “ H 5 o ld

RDR12 —— 12 “ “ Roman

30112 —— 12 “ “ Ita lic

~3D812 — 12 “ “ Bold

13DR15 15 “ “ Roman

BOIlS —— 15 “ “ I t a l i c

flOR2S —— 25 “ “ R o m a n

NONS —— 10 “ Non e Roman

NONSI —— 10 “ “ I t a l i c

NONSB —— 10 “ N Bold

“IQNS8I —— 10 “ “ Bold Italic

NON M — 12 “ “ Roma n

NUNM I —— 12 “ I t a l i c

NONMR —— 12 “ N Bold

_ _ _ _ _  _ _ _  _ _  ~~~- - - - - - -
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NONM BI —— 12 point Non-i e Bold Italic

NONL —— 14 “ “ Roman

NONL I —— iLl “ “ Italic

- 

• NONLB —— 14 “ “ Bold

NONL BI — — 111 “ “ b old  Italic

SAIL 1O 10 “ Delegate (similar to IBM Selectric )

SHD1S —— 15 “ Sh ado w

SIGN22 —— 22 “ Sign

SIGN41 —— ‘41 “ Sign

GRFX1 O —— 10 “ Graohi cs

GRFx 111 —— 114 “ Gra ohics

MAT HIO —— 10 “ Math

MA THI 3 —— 13 lb

‘~A TH15 —— 15 “ Math

MA TH2O —— 20 “ Math

MAT M21 —— 2 1  “ M ath

8. ‘S A I L ’  C~$A RAC TER CODES

The SAIL character set and corresponding octal codes are

found on the next paoe, with the ASCI I character set. A

blank indicates that rio character exists for that code.

H  

163 
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0 1 2 3 4 5 6 7
000 NUL -~ a A -‘ C iv
010 X MT LF VT FF CR 8
020 ~ a a u V 3 4.

030 — 
-

~ v
040 SP 1 “

050 ( ) * + — /
060 0 1 2 3 4 5 6 7
070 8 9 : ; = 7
100 ~ A B C D E F G
110 H I J K L M N 0
120 P Q R S T U V W
130 X Y Z ( \ 1 1
140 ‘ a b c d e f g
150 t~ t I k 1 in n
160 p q r s t u v w
170 x y z ( I ESC I BS

FIGURE G— 1. SAIL Character Set

0 1 2 3 4 5 6 7
000 NUL SOH STX ETX EOT ENQ ACX BEL
010 BS MT ML VT NP CR SO SI
020 DLE DC1 DC2 DC3 DC4 NAK SYN BTB
030 CAN EM SUB BSC PS GS RS US
040 SP “ f $ $
050 ( ) a + , — . /
060 0 1 2 3 4 5 6 7
070 8 9 : ;
100 0 A B C D E F G
110 H I J K L M N 0
120 P Q R S T U V W
120 X V 2 [ \ t
130 ‘ a b C d e f g
140 h 1 j k 1 a n o
150 p q r S t u v w
160 x y z ( DEL

FIGURE G—2. ASCII Character Set

164
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APPENDIX H. FINDING A FONT.

A . FONT LOC A T I O N
I-

A l l  of the fonts arid font manio ul ati o r i routines are lo-

ca ted on a mountable f i l e  c a lled “fo nts. O l ” . To access this

f i l e ,  the f o l l o w i n g  oroCedure is necessary after l ogging in:

Z fsrnount forits. 0I
• /dev /fonts .01

spc I aaaa
files bbbb
large cccc
direc dddd
ind i r  eeee
used f f ff
f r ee gqga
/dev /fonts .O 1
/dev/fonts.01 mounted to directory /.~~onts. 01

A compl ete descri p tion of the directory configuration is

given on the next page. Detai l ed exo la nat i ons of the font

editor “edf” and the Hershey conversion program “m ake hf ”

F a r e  g iven in A ppen aix A and in Chaoter III r e sp ectivel y;

brie f des criptions of these program s are also locateo w i t h

the orogram listi n g s  in A pperi d ix~~s A and B resoectivel y .

T he sou rce  programs, a copy of “A User ’s Gui~~e For Font

M ani p ulation at the Naval Postgraduate Sch ool” , and in st ruc—

ti ons for ac quiring both are contained on “fonts.02” , anoth

er mountable f i l e  w h i ch is m ounted and accessed in th e same

m anne r  as “fo nts.0I”.
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8. MOUNTABLE FILE DESCRIPT ION

The following diagrams describe the director y configura-

tions of “forits. 01” and “fonts .02” , A “d” in a branch of

the tree indic ates that the next name is a directory.

1. Fonts.01

/.fonts .01

I I ‘

‘ ‘ , , ,

d d d d

edf I 1

HFONT font hershey h ft ools sail

m a kehf

p rfont SA IL Hershey dra wh f transfile

signmkr fonts fonts cnvrt l i s tf o n t

m kvec

The f i l e  called “HFONT” n or ma l l y  contains the most

rec ently created Hershe y font , unless i t  w a s  sp e cifical l y

wri tte n to anoth er directory. Thi s process is expl ained in

App end ix B. A l l  other pro pram names that p ertai n to Hershey

fonts are ex o l ain ed elsewhere in th i s report. “T ransfi l e ”

and “ l i s t f o n t ” per tai n to the conversion of SAIL fonts for

NPS use and are discussed in Reference 6.

L~~~~~~~~~~~~~ 
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2. Forits.02

/.forits.02

I
d d d d

‘ I I
• , I , I

hershey comm on sa il

I I I I
I I I

m akehf. c signrn kr .c trans file.c 1

dra whf.c orfont .c l istfor - it.c

cnvrt.c ~d f.c

mk vec.c

use rm an $

user guide

• userer iclosures

pri nt man

To obtai n a oersonal cooy of the User ’s Guide , mount

bot ri “fonts .01” and “fonts.02” and tyPe “sh

/.fonts .02/userm an/orintm an ” . The manual w i l l  be directed

to the line p rinter and the figures w i l l  be olotted on the

• V E RSA TEC p lotte r / p rinter. 

_ _ __
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