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Variable w i d t h  fonts were adapted for use in a 16—bit

environment, and an existin g  font editor was modifie d  to
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I. INTRODUCTION

A . B A C X GRO U ND

1. Tec hno l o g i cal Progress

The inve n t i o n  of move able tyne had a trem endous jrn —

pact on man ’ s en vi ronment. The in ventio n of P r i n t i n g ,  m ore

than any sing le ac h i eve m e nt, “marks the l i n e  of d i v i s i o n

between medieval ,~ri1 m odern tec hnolog y ” (~~ef . 151 . Tech no-

logica l im p rovements to Gut enbe ra ’s invention continued at a

sn a i l ’ s oace thr oua h the la t t e r  h a l f  of th e ninetee n th cen-

tur y u n t i l  the p u b l i c  demand f~~~r d a i l y  news required m ore

ra o id modernization in the o r i n t i n g  in duStr ie S. Constant

imp roveme n ts , one of w h i c h  W 35 the Use of e l e c t r i c a l  oower

to dr ive cresses, contin ued thr ouq h the m i d  t w P n t i e t h  centu-

ry u n t i l ,  f i n a l l y ,  one cou lci f i nd  o r i n t i n a  room s f i l l e a  w i t h

line ca st ers, co m p l ex e l e c t r o — m e c h a n i c a l  co n tra p tions produc-

ing hot metal tvoe , and oresses n o i s i l y  sPewing forth tons

o f oaoer each day . Howeve r , the p u b l i c ’s app etite was seem-

ingly in satiable, and, w h i l e  oress soeed was satis factor y,

the entir e process was slowe l by t~~e com p o s i t i o n  fun c t i o n s

of l i n e  j u s t i f i c a t i o n , hyp h enation , s n e l l i n a ,  and so on .

T”ese functions s t i l l  required hum an p reorn cessi ng or

operator int e r r u p t i o n  of line ca st e r s . TI~e so lu t i o n  to t h i s

h ott l e n e c l~ was oroviced by t hp  comp uter and recent aavances

in text c,rocessina.
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2. Computer Assisted Tyoesett in q

The computer, g radually e xt end in ~ its influence into

m any unrelated f’i elos , ha ci now entered the p r i n t i n q  indus-

tr y . Its e m p l o y me n t  w a s  in a s s i s t i n a  t h e  t y p e s e t t e r s,  not

replac ing th em . Corrouter assisted typ esetti ng (CATS ) was

Characterize d by t h e  c o m o ut e r  ne r f o r m i n g  a l l  l i n e  justifica-

tion , page b r e ak i n g ,  h y p h e n a t io n ,  e t c .;  e s s e n t i a l l y  t h e  in-

formation to be pr intea was bei n a Preprocesse d by a pr ogram.

The result of t h i s  process Wa S a tape . ei t h e r  a p e rforated

paper taoe or a ~aQn eti c tape, w h i c h  con tained the orocesseo

text inte rsp e r sed ~ j t h Comm ands to th ’~ o r i n t i r ~i dev ice ,

sp ecifin o ~.hen to ‘-yohenate , when to chanqe typeface, when

to incjen t , etc. In ao~~i~~ion to p rocessing tex t , the

comp uter ’s so ftware had t~ he tai l o r e d  to th~ sp ecif i c

p r i n t i n g  app aratus , the taoe was desi aned to assist the

• e l e c t r o — m e c h a n i c a l  l i n e ca sters in the settin g of hot metal

type, and oresses con ti n ue c~ to pr oduce th e p r i n t .

Soon m an y new sna~ ers and p u b l i s h e r s  were using co rn—

* puters to Produce taoes of processed text, w h i C h  drove the

mo re convent i onal liree c a s t inr , ma c h in~~s. Al t h o u g h  the future

of com p uters in the o r i n t i n g  in dustries lookea b r i o h t ,  th ere

were rep ercussio n s anc even some failu r e s .  Labor revolted

a t th e sm e l l  ~ f further automat i o n, and t h i s  n rob lem was

necessar i l y  hamO!ec ~ d e l i c a t e l y .  The ~AS H ING T UN EV ENI~.G ST AR

was the f i r s t  m a jor newspaper ~o success fully ass ist its

cress op erat io n w i t h  a co~ outer (Ref. 6). One such attem p t

failed .  In 1962, the A R I ZON A JO IJ RNAL was founded , and it s

10
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p ublis h er decided to be gin w i t h  a com p uter, a GE 225, to

pe r f o r m  t e x t  P r o c e s s in g  f u n c t i o n s  and a d m i n i s t r a t i v e  t a s k s .

GE’ s c o m p u t e r  oe rs o n ne l  w o r i c i n g  on the p ro ject knew not h in g

of p u o l i s h i n a  newsPap ers , and the paner ’s staff knew nothing

of compute r s. The so ftware did not m a t e r i a l i z e  in t i m e  to

beg in  p r i n t i n g,  and c r e d i t o r s  f o r e c lo s e d  (k ef . lo l .

3. C o m p u t e r  T y p e s e t t i n g

In th e earl y l9h~~’s, th ere W3 S a f l u r r y  of cieve loc—

m ent in -~on imp a c t p r i n t i n g .  P r e v i o u s l y ,  a l l  o r i n t i n a  was

by im p act, the s t r i k i n q  of a raised share of a char acter

On to parer w i t h  some i n k i n g  me ch a n i sm in volvec. using new

advances in xe ro grapn y, p h oto o ranh y , ana h i~~~ sneea control

m ech a nis m s , no ni m p act p r i n t i n g  devices were characterized by

h igher p r i n t i n a  soeeds, less noise , fewer m ovin g p arts ,

h iq r~er ~e l i a b i l i t v ,  and a greate r ca p a c i t y  to handle both

textual and ar ap ’r i cal i n f o r m a t i o n  (Ref. ~I 1.

In 19a1 A i c h e a l  P . H a rn e tt , at M IT, Jesi aned a pro-

gram wn ic~ orocessec t ext and crp c1u cer~ taPe w h i C h  orove a

Photon 5o0, a obo t o t yp es et t er. Tr~is p a r t i c u l a r  pho~~~—

tyo eSetter Contai n ed a disc w i t h  p h oto qr ar hi c im ages of

cr ,aracters from various tyoefaces. The typ e faces were ar—

ranged in concentric c i r c l e s  about the center of the disc.

A s the taoe was proces sed , a l i q h t  source m oved back and

fortr i from the c~~nt er of the disc to its edge w h i l e  the dis c

rotated at hiah Speed . An i ” t r i c a t e  t i m i n a  m ec hanism w i t h i n

t~~e ~~ oton 5t 0 øn5ijr~~ that p i c t u res of th e cor rect cP~a r ac

1 1
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p ublis h er decidec i to be g in w i t h  a com p ute r , a GE 225, to

p erfor m text process ing functi o ns and a d m i n i s t r a t i v e  tasks.

GE’ s comp ute r oer~ onnel wor ici na on the pr o ject knew not h ing

of p u n l i s h i n a  newsoap ers , ~nd the oaoer ’s staff knew no t h i n g

o f Compute r s. The so ftware did not m a t e r i a l i z e  in ti me to

beg in  p r i n t i n g ,  ari d creditors foreclosed (k ef . lo) .

3. Comp uter Typ esett ing

In the earl y 19b~~’s, th ere was a flur r y  of deve lo c—

m ent in noni~rcact m i n t i n g .  Pr eviousl y, a l l  p r i n t i n g  was

by im p act, the s t r i k i n g  of a raised share of a character

onto parer w i t h  some i n k i n g  m ec r a n i sm in v olved. Us ing new

advances jn x ero i r apn y, Photogr ap hy, ano h i gh soeea control

m ech an isms, non im p act p r i n t i n g  devices were characterized b y

h i g h er p r i r - t i r i a Speeds, l ess noise, fewer m ovin g par ts ,

hi or er r e l i a b i l i t y ,  and a gre ater ca p acit y to handle b oth

textual and Gra ph ical i n f o r m a t i o n  (Ref . ‘4).

In 1~~b l - 1 i cb e al P. H a rn et t , at M IT , ~esianed a pro-

gram w n i c r  onocessec text and produce d taPe w h i C h  arove a

Photon 5o0 , a cb ot ct y ce sette r. Ir is p a r t i c u l a r  photo-

t yp esetter Co n tained a disc w i t h  p hotogra p hic im ages of

ch aracte rs from v a rious typ efaces. Tri e typ e faces were ar-

range d in co n centr i c c i r c l e s  about the Center of the ~ii 5 c.

A s th e taoe was processed, a l i a h t  source ~ove1 baC k an~

f o r t ? ’  from t?’e c~~rite r of the disc to its edge w h i l e  the -disc

rotat ed at h i g h  sr~~ed . A r in t r i c a t e  t i m i n a  m e c h a n i s m  w i t h i n

t?’e ~~otor~ SoO °nsured th a t p i ctures of th e correct cw arac~

1 1
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ters in the co rre ct typeface were exoosed to the f i l m  behi nd

the aisc . F rom the f i l m , e i t h e r l i t h o g r a p h i c  p lates co u ld

oe m aae or documents produced d i r e c t l y throug h soecia l

mach ines (Re f . 1). D i s t i n a u i s h i n g  between commute r typeset-

ting and comp ute r assisted t y p e s e t t in g  (CATS) is d i f f i c u l t .

Considering the trem endous p o t e n t i a l  of nonimpact p rinters

and the recent (last 10 years ) advances in computer output

m~ cro fj )m (C1)~1), Comp ute r ~ytDe se tt in Q is , in t h i s  aut hor ’ s

op inion, the futu r e airecti o r , in the p r i n t i n g  industry.

Comouter t yp esetti ng tends to he m ore software oriented.

Cons e que n tl y, ther, tends t o  he less of a sep a r ation between

the text pr ocessi ng and the a ctual ch a racte r generation;

c o n t i n u i t y  is m ore app arent in com puter t y cesetting. In

Com p uter t yp esettin g , the Com p ute r sets “ soft w are ” tyoe;

whe reas, in CAT S , the comp uter crea tes some tape w h i C h

drives devices w h i C h  set “ h ardware ” tyPe. The state—of—

t he—ar t ch aracter ge n e rati on t ec h ni ques for comp uter

typ esetters are p h oto /op ti c , Photo /Scan, and d i gi tal / sc a n

(Pe ts. ? eric 141 . ~r i e f l y ,  t h e t hr ee tec hn iq u es are

de s c r i b e  i:

a. Ph O t O / O p t i C

He re ,  p ho t og r a p h i c  im a g e s  o f c h a r a c t e r s  a re

stored , and hi cih soeed access to thes, images a l l o w s  them to

be p rojected through a lens onto f i l m  or paper. Scaling is

poss ib l e  th r ou a h lens s w i t c h i n g ,  and access times are

s e v e r a l  m i l l i s ~~co r d s  ~ er ch aract er. Th e presence of moving

p arts l i m i t s  speed and r e l i a b i l i t y .

1?
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b. Ph~~to /SC~~ri

A ga in , pho to graphic images of characte rs are

s t o r e d .  The  s e l e c t e d  c h a r ac t e r  image i s  “ s ca nned ” t h a t  i s ,

h o r i z o n t al  s l i c e s  o f  i t s  image are p r o j e c t e d  s e q u e n t i a l l y

from too to bottom com p leting the f u l l  character p i c ture.

Scal ina is o~ ssjh1e by exp anding m od/or adding du pli cate

sca n lines. A gain , the presence of moving oarts l i m i t s  re—

I i ab i l i t  y

c. D igit a l/s ca n

~ l l ch aract er im ages are stored in memory as

p ictures c -v-posed of “l ’ s” and “0’ s” (hits eit h er “on ” or

“off”). The ch aracter im ages are o lotted by a pr ogram oass—

ing the l i c i t a l p i c ture , in b i t s ,  to s t a t i c  p r i n t i n g  heads

• (one hea d ce~ h i t )  or by recording the di g i t a l  p i cture, b i t

oy b i t ,  w i t h  en electron or laser gun. A l t h o u g h  scaling is

not coss iole , t~~is technique orovid e s the faste st character

access and interfaces w i t h  p r i n t i n g  devices w i t h  few movi n g

Parts . These last twc c h a r a c t e r i s t i c s  are i— p o r t e n t  advan-

t ages. One ~ is ad van tag e , however , is that ci g i t a l  represen-

tations Show a “ staircase ” effect in large characters.

Producin g d ifferent typ e faces car oe ~ccom—

p u shed fq r each techni que. The rho t o /ootic am d chDto /scan

m ethods re quire that a m ast e r disc pf character images he

made. Dig ita l / scan aevices ac quire di f f e r e n t  tyre fac~~s from

eithe r of twO ways. Fir st, there are devices that can

“ rea d” a pho to gra p h i c char a cte r image and oass a d i g i t i z e d

13
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interpretation to m emor y for storaoe. Secondl y, there exist

interactive p rograms (editors ) w h i c h  enab le a user to

create d i g i t i z e d  character p ictures (R.f . 21. The re was no

attem p t to a n a l y t i c a l l y  comp are th e three techni ques or to

oroo ose be n c hm arkin g me th od s as t h i s  th e sis effort was res-

tricted to a syst em w hich is hardware ieoerident on the

digita l/s can tec hni que.

Al t h o u g h  there is m uch ongoi ng researc h in the

area of com outer ty p eset t i n g, i ts  a p p l i c a t i o n  is w e l l  esta-

bl i s h e d  in the P r i n t i n g  indu str y. Fo r e xampl e , as earl y as

1970, a book was p u b l i s h e d  e n t i r e l y  by computer type setting

(Ref . 31

~~. CU~ PUTEP TYPESETTING LJNDEP UN IX

1. System Design

Thi s sec t ion descr ibes tre system as it existed be-

fore t h i s  author began h j S researc h eff ort , and , al thouah

• many im p r o v eme n ts were macie, not al l  system comp onents have

been mod i fie a ; howeve r , the syStem m ay s t i l l  oe u t i l i z e d  in

its ori ginal c o n f i g u ration if desired. The basic components

of the System are descri b ed below:

a. T r o f f

Tr o ff is a text processor s i m i l a r  to N rpf f, and

both were lesianeg at the ‘~e l l  Lab orato rie s by the sam , au-

thor (~~efs. ~ ari d ~~1 .  T r o f f , however , accepts additiona l

14
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command s to change tyoe face s (hereafter referred to, and

later defined, as “fonts ”). Normally, th e out out from Troff

goes d i r e c t l y  to a phototy p esetter. There bei ng no such

device at NPS, Troll has been m o d i f f e~~, ari d its cutout be-

comes an in termediate f i l e  which is processed by V ts.

h. Vt s

Vt s is a v i r t u a l  typ esetter , a program wh i c h

ta kes th e preorocessed text lines from th e f i l e  from Tro ff

ari d w hi c h  then sets the re qu i red di g i t i z e d  character defini-

tions into pl ot ou ffers. The p lot buffers are sent to a

Ve rsatec p r i n t e r / p l o t t e r .

c. Edf

Edf is a font editor, an i n t e r a c t i v e  program

that enables th e user to create ari d m a i n t a i n  oi g itized

• fonts. In its o r i g i n a l  form it processed only fix ed widt h

fonts of a soec i f i c size.

d. Fon t Li b r ar y

The or i g i n a l  font l i b r a r y  consisted of four

fonts. Three containec the stand ard ASCII character set, and

the fourt h contain ed sp ecial characters for setti ng

mathematical form ulas.

e.  D is pl a y

There is a dis ol ay Program w h i c h  w i l l  p l ot , on

the V e r sate c , a l l  characters in a font.

j
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Th~ sys tem comp onents desc ribed above were

designed and pr ogrammed by Professor G.L. Bar ksdale,, They

are  intended to man i p u l a t e  fixed width fonts, the charac —

ters of w hiCh are a l l  lb p i x e l s  wide and 20 p ix e l s  high. A

“p i x e l ”  is a u nit of re solut i on (a oictur e elem ent ) on a

p lotter. On the Ver satec , there are appr oximatel y 200 pix-

els ocr inch. In sett in a digit i zed cha racters, a p l ot

bu ffer represents one horizontal li n e  (raster line) of pix-

e l s ,  i .e., 20 p lot ouffers would need to he sent to the Ver—

sa tec to pl ot (“ c~ri ri t ”) a line  of text. Figure 1 il l us-

trates the in terola y among the va rious system too ls.

lb
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2. Enhancement Objectives

The o r i g i n a l  objective of the thesis research was to

i ncrease th e font l i b r a r y  to include v a r i a b l e  w i d t h  fonts of

va rious sizes. These fonts, 34 in all , were obt ained in

machine fo rm f r o m  the Stanford A r t i f i c i a l  I n t e l l i g e n c e  La-

bo ratory (SAIL). A d d i t i o n a l  objectives were to m od if y the

system components to handle the v a r i a b l e  w i d t h  fonts , arid to

add to Vts a l i m i t e d  p lot (simult aneous te xt/ grap hics) caoa—

b i l i t y .  In co njun ctio n w i t h  t h i s  author ’s thes is , LI. P.M .

Doyle adapted the Hershey Ch aracte r Sets for use in graphics

and typ esetti ng. LI . Doy le dev elop ed a pr ogram whic h  con-

verted th e vector f o rm a t t e i  Hershey font f i l e s  to d i g i t i z e d

font l i l e s  a scal i n g op tion WaS made a v a i l a b l e  in the

conve rsion program. The m o d i f i c a t i o n s  to the system tools

we re the results p f hcth theses (Ref. 51 . T he f o l l o w i n g  se-

quence waS designed to a t t a i n  the thesis objectives:

a. Desion a UF~IX c o m p a t i b l e  f i l e  form a t for digi-

tized font storage.

b . Convert fonts from S A I L  t~ -~PS f i l e  form at,

correcti ng any detecte d errors.

C . M od i fy EdI to ha ndle v a r i a p l e  w i d t h  fonts.

d. ~
1oa i f y the system font liso la y Program to dis pl ay

v a r i a b l e  w i d t h  fonts.

p . M~~~if y Tr~~ff .

•
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1 . Modify Vts .

q. Docum ent the new system (write a user ’s manual ).

h. Document the program develo pment and the thesis

research (write the thesis ) .

The obje ct ives enumerated in a. through d. were

compl eted ; however , th e i r  compl etio n required more time then

was ant i ci P ate d ( p ri m a r i l y  due to the debug ginc and testi ng

phases p f program deve lopment). Therefore, objectives e. and

f. were omitted, Zr, t h e i r places , a p r o g r a m  called Si gnmkr

WaS wr i t t e n .  Si gnm ~~r Sets typ e in the same m an ner tha t Vts

would have , naci it been m od i fied. A d d i t i o n a l l y ,  it s desi gn

inclu o ed the c a o a o i l i t v  of some sim p le text processin g func—

tior is. Objec t ives a. and h . were com p leted. The user ’s

m an ual wd$ p u b l i sh ed  seoaratel y as an Technical Note [Ref.

• 71 and rece ived d i s t r i b u t i o n  as such. lh e rem aind e r of t his

thesi s iocum e~~ts the ob jectives meet and is con cern ed pri-

m a r i l y -w i t h  p rogram lesion and leveloom ent . The fin a l

ch apter p r es en ts co n c lusions concerning th~ resulting System

co nfi g urat i on for comp uter t yp eset t ing under UN I X  and some

i deas f~~r f~jture develo pm ents in t h i s  f i e l d ,

• :~~~ 
‘
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II. SA IL FONTS

•
A . DESC RIPTION

1. Or i g i n

A font is a c o l l e c t i o n  of character images, al l  of

w h i C h  are of th e same st y le and hei gn t ,  w h j C h  are mapped

into some Character set. Fonts are in genera l fr eel y ex-

changed amonq acade mi c i n s t i t u t i o n s ,  o n i m a r i l y  through A kPA .

The SAIL fonts, nam ea for the agency from whi c h  acquired,

were obtained in d i g i t i z e d ,  m achi ne —readable for~r on ma gnet-

ic tape l i~ef . 121 . Ther e were 34 fonts in a l l ,  and they are

catagor izea as follows:

a. bodoni ano N oni e fonts . These t~~o groups of fonts

each have d i s t i n c t  cesiqn s ano each con tai n v a r i a b l e  w i d t h

fon ts of d i f f e r e n t  sizes ari a styles. Togethe r, the y account

0
for 23 of tn e 3~ ~~~~~~~

h. ( R F”  ( G r a r h i c s ) .  T h e r e  a re  t w o  f i x e d  w i d t h

fonts wh i c h  Provide a l i m i t e d  g raph ics c a p a b i l i t y .  They are - -

useful for setti ng flowc h a rt s , tree st ruc tures , and simp le

graphs. They are also the onl y two fonts in w h i~~h “ ker r ii nq ”

occ urs.

c. ~
1 ath . There are five  fonts that Contain soecia l

ma the m~~t i C a l  Symb ols for settin g fo rm ulas.

20
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d. SA IL IO. Th i s font is the onl i text oriented

fixed w i d t h  font in the librar y .

e. SIG NS. There are three fonts wh i C h  are large and

excellent for e n t i t l i n g  documents arid makin g si gns: SHDIS,

SIGN22, SIGN ’41 .

The terms usec to describe fonts, e.c., variable

w i d t h , ken n i n g, etc. , and the m eanin g s of fcrt and charac ter

dim ensio n s are discussed in the next sect ion. Some of the

acquired fonts were o r i Q i n a l l y  desi gned at ~ IT , others at

CMU (Carri eo ie—~ e ll o n) , and the remainder at Stanford. Stan-

ford genera lly names , on has renam ed , a l l  fonts so that the

t r a i l i n g  character or numbers Connote size in p i x e l s .  The

schem e for n am i n g  fon ts at NPS is s i m i l a r  but denotes size

in ooints, the t r a d i t i o n a l  p r i n t e r ’s m easure. Th e 3~ fonts

added to the l i b r a r y  are li s t e d  in Tab le 1

21
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SAIL FON TS

8 p oi n t Boconi M a t h e m a t i c a l  80J8
1 0 p oi n t Boconi bD~~10
10 p oi n t Boconi I t a l i c  b D IlO
10 point Bod oni M a t h e m a t i C a l  BD J IO
10 p oint Boooni Bold BOR1 OX
12 point Boconi 8D~~12
12 p oi nt Boconi I t a l i c  b 011 2
12 p oi nt booon i Lio ld 801312
15 po int Boconi bORiS
15 p oi n t boconi I t a l i c  81)115
25 po in t Boccni h ID R 2 5

10 point N oni e N4ONS
10 p oi n t N on ie I t a l i c  NON SI
10 poi n t ~on ie Bold NONS~
10 p oint Nori ie ~3old I t a l i c  NGN SBI
12 poi n t  N onie r~ONM

12 p o i n t  ~ on ie I t a l i c  NONM I
12 p oint Non e Bo ll t~JO~~Mb
12 poi nt No n i e  bold I t a l i c  NJN ~’RI
14 p oi nt ‘4onie NONL
14 p oi nt ‘4onie I t a l i c  r~.flNL1
14 po int N o nie bo l d NONL B
14 p oint N o nie Bal d I t a l i c  NONLBI

10 p o i nt Gra p hi cs C R F X1O
14 p oi nt Gra p h i cs GR FX 1~

10 p oint M ath MAT H 1 ()
13 p oint ?~‘ ath 

‘~‘A T ti 1 3

15 p oi n t ~ ath ~AT ’~15
20 point ~‘atb MA T H2O
21 p O i n t  M ath ~‘4Th21

10 p oi nt D e l e g a t e  SA I L 1 O

15 p o i n t  Shadow SH015
22 po int Sicr i  SIGN22
41 p oint Sign S1Gt441

T able I

2?
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2. Font / Character D imensions

In order to m a n i p u l a t e  fonts and the ch aracte r s

w i t h i n  them, there are attributes pf forts and the i r char-

acters w h i c h  orovide i n f o r m a t i o n  to ty o esetti n q programs.

These a t t r i b u tes are the d i m e n s i o n s  and accessing in forma-

tion.

a. Font Dimensio n s

A font is cha r a cterized by its height and its

l o g i c a l  h e i g h t ,  the t w o  m ost s i g n i f i c a n t  d i m e n S i o n S .  A

t h i r d  di m e n sion , th e w i d t h  of the w idest Character in the

font , is of less i—ro rt ance. Th e ch aracter p i c t u r e  of each

character in t~’e font is c o nce p tuall y set in a rectangular

frame w h i C h  iS as h i g h  as the font ’s hp ic h t and as wide as

the Character ’ s r aster w i d t h , The lo g i c a l  height is the

dista nce fro~’ the tcc of t h i s  cenceotua l fra rr e to the base-

h e ,  t he i ”aq in a rv l i n e  on w r i c h  t h e  Ch a r a Cte rs sit . For

exam p le, “ ascenders ” , SUCh as an “ h ” , “ I” , or “ t ” , s i t  on

the b aseli n e ; ~h 9reaS , “oescen ier s ” , such as a “o” or “a” ,

m a y  extend below i t .  Two fonts are in c o rr o ati tl e i f  e i t h e r

t h e i r  h e i g hts or t h e i r  l o g i c a l  h e i g h t s  a i f f e r .

Font and char acte r dimensio ns are m easured in

p i x e l s  ~h i cn , once aga in , are un i t s  of resoluti o n . On the

V ersate c p ni n~~~r /p lo t~~~r , th ere are 200 p i x e l s  oer in ch .

The re i s ano ther d~ sC niotOr  of font height, the “po i nt ” . A t

20(3 p i x e l s  oer inch , ore p oin t is a p p r o x i m a t e l y 2.~ p i x e l s

or about 1/72 inc h , F qr~t5 are g e n erall y referred to as a

23
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“10 p o int font ” , a~ “8 Po int font ” , and so on. Point size

is a general size desc r ip tor, p i x el heig h t bein g more exact.

For instance, B O P LO is a 10 o~~int fori t w h i c h  is 26 p i x e l s

h igh. N (INS, another 10 Poin t fpnt, is only 25 p i x e l s  high.

Fonts are e i t h e r  fixed or v a n i a p l e  w i d t h .  b eing

a fixed w i d t h  font i m p l i e s  that a l l  ch aract e rs w i t h i n  the

font have tre e sane w i g t h . 5ein q v a r i a b l e  wi o th im p l i e s  oth—

e rw i se. J a r i d n c e s  in ch arac ter w i d t h S  are a si gn i f i c a n t

th orn in the te x t  p ro cessi rl q/c cmou ter t yp esetti n g interface.

The text pr ocesso r re au ire s character w i i t~ 15 to perform lin e

j u s t i f i c a t i o n . T ab le 2 is an a n a l y s i s  of the ch arac -ter

w j at n S fgr “~Ys ” from various f a m i l i e s  of bot h f i x e d  and

va r i a b l e  w i d t h  fonts. Ar i n sp ection of the ta b le snows th e

la c k of any co nsi s ter t r e l a t i o n s h i p  betwee n font hei gh t and

ch ar a cter w i d t h  for fon ts in general. As a ru le then, Troff

cannot comPute a ch a r acter w i d t h  from th e font h e i g ht. ho w-

ever , by e x a m i n i n g  th e error p erce nt based on a 10 point

reference w i t h i n  s o e c i l i c  f a m i l i e s  of fonts, there aopear to

exist use ab le r e l a t i o r i s r i p s  w i t h i n  each f a m i l y. By in c or

p o ratin g ta b l e s  w i t h i n  T r ’~~ff for eacn of the various fam i-

l i e s,  c h a r a c t e r  w i d t h s  c o u l d  he com puted. The sp ecifica-

tions of Such a scheme were riot f u l l y inv e sti g ated , hut th e

m etho d appears to re a desi rable a l t e r n a t i v e  to the access-

ing of font f i l e s  by Tr o ff for th e ch a r acter w i d t h s  reeded

for l i n e  j u s t i f i c a t i o n . F i n a l l y ,  fon ts m ay be of dif f e r e n t

sties. ,(j~~j 5  i s an “ u p r i -i h t ” font ; NONS I, ar’ i t a l i c i z e d  ver-

sion ; ari d 40NSl~, a bold (he av ier ) v er sio n .

24
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Font h ei qht Character ~ i d t h  A n a l y s i s

FO NT HT(pt) C~~~ac t ) C.~~co mp ) %ERROR

NOf’J S 10 23 23 0.00000
12 27 27 .6 2.22222

NCNL 14 33 32.2 2.42424

NONS I 10 21 21 0.00000
NflN~~1 12 26 25.1 3.’th135
NONL I 14 32 29.3 8.43721

NON Sb 10 23 23 0.00000
NON~ ti 12 20 27.6 4.827b3
NONLB 1/i 34 32.2 5.2~~q42

b O R l O  10 2S 25 0.00000

~D B1 d 12 27 - 30 1 1 . 1 1 1 1
BO R i S 1 5 3~ 37.5 1.31516

25 63 62.5 0.79342

T able 2

h . C h a r a c t e r  Di ’en si cn g

Fjgure 2 i l l u s t rates f n r t  ari d ch aracter dimen-

sions. The raster w i d t h  is th e w i g t h  of the che ra cten pi e —

t ure and is usec in acc e ss in d th e stored character Picture.

Th e charac ter w i d t h  i S  th e so ace (in o i x e l s )  the text pro-

cessor d i l l  a l l o c a t e  a p a r t i c u l a r  charact er on a li n e ,  arid

it m ay cj i ff er from the raster w i d t h .  Character w i d t h  and

raste r w i d t h  g i f f e r  only when k e r n i r i g  occurs. Ke nn in g is a

t e c h n iQ u e  w h e r e b y  c h a r a c t p r s  may  he set more c l o s e l y  to

m i n i m i z e  w h i t e  soace. In a font that a l l o w s  kernir iq, the

left and ri g h t  kerr ’ s define how close adjace n t characters

ma i  be s e t .

2S
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FONT/CHARACTER DIMENSIONS

Previous character Next character
ends here beg ins here

left character r i ght

~ kern ~ — ~ icJ t h — .- kern

Logical top
I

rows from top

base—
I I cia

data row count

hei ght 
•

raster wi dth

Logical bottom

Fi g u r e 2

•v
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In set ting ch aracte rs w i t h  ken ning, the h i t  p ictures w i t h i n

the kerr ’s of adjacent ch aracters m ust be “angea ” . If the

r e s u l t  o f  the “arid ” is clear (a ll zeros), then no character

p ict u re over l ap w i l l  occur, ann the ker ni ng is p e rmitted.

O therwise, to p rev ent the ov erla p, kernin g is aborted, and

the character Sp acin g mu st he dp t ermi n e ’-i by raster width .

Decisions on kennin g are made when ever e i t h e r  of two adj a—

c ent cha ra cters nave coincident nonzero kerns , i.e ., e i t h e r

the r ight kern of the l e f t  ch aracter is nonzero or the left

ke rn of the ri g h t  C h a racter is nonzero (or both) . The capa-

b i l i t y  of se t tin c fonts w i t h  k e r n ir i a WaS n e i t h e r  a Property

of the o r i g i n a l  system nor was it an ennar cem ent objective;

howe ver , to f a c i l i t a t e  i~~s future i m p l e m e n t a t i o n ,  kern ing

i n f o r m a t i o n  is stored in C h a r a c t e r  d e f i n i t i o n s  and can be

up dated by th e font ec itor , Edf . The two fonts where kern—

ir’g occurs, G~RFX 10 ard G P F X 1 4 , require r’o sp ecial treat m en t

oy typ ese t t i n g  p roaratm s.

A d d i t i o n a l  ch ar a ct mr dimensions are solel y for

accessing th e p i t  p i c t u r e  o f t he ch ar acter. The rows—f r om —

oo (rft ) cieSc n i oes tP ’ e r’u~ per of bl an  (al l  zero) raster

lines above the ch a racter c i ctur e in th e fram e ; th us , this

p art of the character Pi cture, w h i c h  is b lank , need not be

sto red. Data row cour’ t (drc ) i s a count of th e number of

raster lines w h i c h  form the v i s i b l e  Picture and w h i c h  are

stored . B lank raster lin e s  regui reo to f i l l  out the b otto m

o f the p i ctu re frame are not stored, and th e number of bla n k

lines needed is comp uted using th e fori~ hei gh t , r f t , ann

27
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d rc. Fiaure 3 i l l u s t r a t e s  that p ort ion of the picture w h i c h

is storea and the f u l l  p i c ture ~hi c h is exranaed by a pro—

qracr .

3. SAIL Font F i l e  Form at

The SAIL fonts -were receivea as d i g i t i z e d  f i l e s

w r i t t e n  on a taoe by a PO P—iD at Stan forn . The POP—tO has a

3 6—bit word w i t h  four, ~~hi t  bytes per word; therefore,

readinc i f i l e s  from the taoe into a POP — l i  f i l e  a id  riot leave

the i n f o r m a t i o n  in a r e a n i l y  useab le form at. Fo r each word

of data from th e PDP 10, Si x ~~h i t  bytes on th e POP—li were

require d , the two h i g h  order b i t s  of each byt e heino wast-

ed. Co nv e r s i o n  to a tm or e u seabl e , comp act font f i l e  4or m at

w as ma n jat or v . The SAIL an-I NPS font f i l e  formats are

s i m i l a r  ny design; however, a few m jn g r chano es have resu lt-

ed in s i g n i f i c a n t  m emor y sav ina s. B a s i c a l l y, a S A I L  f on t

• 

- 

f i l e  is bro ken into thr ee secti o n s

a. he ader Tab le

the he a inninq O~~ the f i l e  is a heaoer tab le.

The ch a racter code c o l l a t i n g  seguence is the i nd exi ng

m ech anis m f or the t a ble, and the tab le pr ovides random char-

acter d e f i n i t i o n  accessi ng , an absolute necessit y when

m i n i m i z i n g  e x ecuti o n ti m es for se ttin g type. The t ab l e con-

tains l2~ wends, the left h a l f  of each word h o l d i n g  the

ch a racte r w i d t h  and the ri g ht h a l f  be ing a pointer to the

ch ar-a c~~er clef ,n i ti on. A zero ch ara cte r w i d t h  in any p0S3

t ion i m p l i e s  that t~~e pa r t i c u l a r  ch a racter is not de fin ed i n

28 
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t h e  f o n t .

b. Fo nt Dim er isions /O e sc r io t io ri

The  f o n t  c i m e n s i o n s  f o l l o w  t he  header  t a b l e :  t he

fon t  h eig ht ,  t he  m a x i m u m  c ha r a c t e r  w i d t h ,  arid the  f on t  logi-

cal hei ght. Im m ediatel y f o l l o w i n g  the dimensions is an op—

t io rial ASC II c-l e scri p t io n of uo to 4~~0 characters. F ive

c h a r a c t e r s  a re  Pa c k e d  i n t o  eac h 36— hit word, and the

d e scr ip tion is ter min a ted b y an a l l  zero b yte (‘\O’) .

c. Char a cte r D e f i n i t i o n s

The r ema inde r  gf tN e f i l e  co n tains t he  c h a r a c t e r

d e f i n i t i o n s  p oi nted tc by the hea der table. Each a e f i n i t i o n

f o l lows an ide n t i c a l  form at and contains ch ar acter oim en—

SjOriS , th e b i t  o ic t u r e , ari d the p i c t u r e  accessing ir -i forma —

t ion .

Figu res L4 ann S i l l u s t r a t e ,  respec t i v e l y ,  th e

SAI L f i l e  ann ch a r a cter d e f i n i t i o n  form ats. 1 -

I
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PICTURE STORAGFJEXPANSION

7 ..0000 8 .ee..e 
9 . 00. • 0 

ie •eoe 
11 .0000 12 .,0000 
13 00.000 14 ee..ee 

00000 

Stored D in i tize l Ch aracte r Picture

0  

3 
4 
S 
S 

• 7 •.3000 
8 .30..0 
9 .0S..0 
10 .000 
ti .eoee 
12 • .0000 
13 00.000  

is ee000 
• is . 

17 
18 
19 

L~ 3>

Ex pa n d e n  C h a r a c t e r  P ic t u r e

Figu re S

31)
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SAIL FONT FILE FORMAT

36-BIT
WORD

1~o ___ _ _ _

- CW PTR cc 000
1 ________ ________

CW PTR cc 001
•0
• HEADER TABLE

0177 _______ _______ 
1

CW PTR cc 0177
0200 

) FONT DIMENSIONS

0240 FONT ASCII
• 

- DEscRIPTIoN

0400
CHARAC TER

DEFINITION

• CHARACTER
) DEFIN ITIONS

CHARACTER
D E F I NI T I O N

S.

Fi g u r e 14

3 1
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SAIL CHARACTER DEFINITION

— 36-BITs

.RW CC WC

-LK .RFT DRC J

_ _ _ _ _ _

~~~~~

CBP

- is
RW = RASTER WIDTH

CC = CHARACTER CODE

WC = TOTAL NUMBER OF WORD S IN CHARACTER DEFINITION

LK = LEFT KERN

RFT = Rows-FROM-To p

DRC = DATA-ROW-COUNT

CD = CHARACTER DIMENSIONS

CBP = CHARACTER BIT PICTURE

Fi gure ‘5

32
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~~. Characte r Set

The  A S C II and SA I L  c h a r a c t e r  s e t s  a re  t w O  d i f f e r e n t

ma pp ings  of  c h a r a c t e r s  i n t o  a cone ( O — 1 2~~). F ig u r e  n il-

l u s t r a t e s  th e d i f f e r e n c e s ,  w h i l e  fi g ure 7 n i sp l a y s tb ~~ com-

pl ete sets. /~riere the ~S C I T  set contai ns contra) charac-

ters , t h~ SA IL set co n t ai ns some ~c u i t i o r i a l  o n i n t a b l e  Char-

ac ters. T h is ’ s i t u a t i o n  ‘was ann oyin G sinc e th ere were no

h a r a — w i r ed key boar ds at •.PS w i t h  w h j C h  to select these char-

ac ters. C cn seguent ly , to select cha r a cte r s occ up y ing A SCII

cone o g s i t i o n s  w o i c h  are rOt p r i n t a b l e ,  t ext p rcc ess in a and

ty p e s ett in d programs have software escace m ec h a n ism s to get

at these ch aracters. Ire escaPe Te cn ani sm is n esc nib ea in

C ha nte r ~~~~

SAIL/ASCII DIFFERENCES

Symbol SAIL AS CII

‘1.0
‘30  ‘13 7
‘32 ‘ 176
‘33

t ‘136
ESC ‘1~~~5 ‘33
) ‘ 176 ‘1~~~S

BS ‘177 ‘10
€ ‘136

DEL ‘1~ ’

Figure o

33
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SAIL CHARACTER SET

0 1 2 3 4 5 6 7
000 NIJ L ~

- A € 11
010 X HT LF VT FF CR
020 c n u V 3
030 — -

~ 
V

040 SP ! $

050 ( ) * + , — • /

060 0 1 2 3 4 S 6 7
070 8 9 : ; .<
100 ~ A B C D B F G
110 H I J K L M N 0
120 P Q R S T U V W
130 X Y Z [ \ I r
140 ‘ a b c U e f g
150 h I j k 1 m n a
160 p q r s t u v
170 x y z { I ESC ) BS

ASCII CHARACTER SET

0 1 2 3 4 5 6 7
000 NUL SOH STX ETX EOT ENQ ACK BEL
010 BS MT NL VT NP CR SO SI
020 DLE DC1 DC2 DC3 DC4 NAK SYN ETB
030 CAN EM SUB ESC FS GS RS US
040 SP ! “ $

050 ( ) * + , — . /

060 0 1 2 3 4 5 6 7
070 8 9 ; =

100 ~ A B C 0 E F G
110 H I J K L M N 0
120 P Q R S T U V W
120 X Y Z C ] I —
130 ‘ a b c d e f g
140 Ii 1 j k 1 n a
150 p q r s t U V W
160 x y { ) ) DEL

~ inure 7
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S. L i st f ont and Error Dete ction

A s p reviously d escri b ed , the font f i l e s  reac in from

taPe regu ired c o n ve rsi ri n to a format more s u i t a b l e  to UNIX

an d the Pt~P— l 1 .  l~rjor to con v erti n g th e f i l e s ,  L i s t f o n t  was

w r i t t e n . List f o n t  was desi gned to e xamine a St anfor d font

f i l e ,  i Gn o r ing w asted “ i ts and ~n t e r r r e t i r q  1~~— t ’it PDP—l 0

h a l f w o r a s  as lb h i t  P D P— 1l f u l l  words. L i s t f o n t  reads in

th e hedger t a b l p  it e x t r a c t s  tr e fon t ‘~im en s ions and

d e s c r i p t i o n , a i s o l a y i r ’.~ t e ’~ cn t~~e C~~T sc reen, ann oroceeds

to process each ch aracter de f i ~~i ’ i o— . In p ro cessin g each

characte r ( je f i n i t i o r , L i s t f o r t  oerfo r”~s com p u t a t i o n s  to en-

sure t h at ,  if  Ph e Charac t er a’- ’i r a s t Pr  w i d t h S  i i f f ~~r, t~’ere

is v a l i d  ker nin a. A 1 5 o , L~~st font c~~ec~~s ann f l a ~~s non zero

left  <~~rns ~ f c ”a r a c te r s ~ - ‘nsn ras ter and c h a r a c t e r  wi ~~th S

are enu al . A d~~i t ~~~~a l i v ,  ‘isi ’ r-n t r e  p i c t u r e  a cc es sin~ infor-

m a t i o n ,  L i s t f o r ’ ~ v e r i f ~~es ~‘ i c t u r e  storade . A n op t i o n a l  “— 1 ”

ar”~ur ,ent ~o L i s t f ~~r’t causes t~~~ in d i v i d u a l  c h a r a c t e r  cii~~en—

siO r ~S and o i C t u r ~ t o  ~ e 1i s p l~~ya- j  on t h e  C~~ screen . Anoth-

er ?‘yç~ of er ror ~~~i c r ~ L i s t ’ ont d e t ects is !~‘e presen ce ef

ex tr ane ous b ytes i r r e f i l e .

In o ncoe s sind -
~~ f i l e ,  L i s t f o n t  counts each b yte. A

c~~— oan is n n of t h i s  r~yte r a l l y  w i t h  th e f i l e  size i n d i c a t e l

ri a’  “ i s  — 1  f i l e na me ” p rov es t h~ a r ’s e n c e  or presence of

Such ~ x t r areous tyt es. Th e ti ~~ inve ste d i~~ t~~~e ~ies ian ann

w r i t i n g  of L i s t # n n t  was n e t u r r p d  py i t s  success in n e t e c t i n - j

e rr o r s o’ the ahove tyPeS. Tw o f i l e s  had c h a r a c t e r s  w h i c h

ha d nor z~~re, l e 4 t  ~ nrn~ and i ’j e r t i c~il c h a r a c t e r  and ras ter

- - I_
~~~~~~~~~ _rn_~~_ ~~~~~~~~ 
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wi~~ths . ~u rt h erm o n e , t wO oth er f i l e s  were founa to cont a in

severa l occu rr ences ~ f ex tr an eous , unuse n b ytes. Such error

iptect in~’ w a s  im p o r t a n t  in t h a t  ~t g r e a t l y  assisted in the

desi gn of I r a n s f i l e ,  t h e  ,roaram to convert fon t f i l e s  from

the St a nt o r n to t he  “~P~ fo rma t. i r a n s f i l e  uses the same en—

- • ron d e f e ct i o n  t ec h n i aues and a c c o m p l i s h e s  error c o r r e c t i o n

conc u rrent l ~~.

— . F IL t C .VE~ SIG~

1. - v S  F~~pt 
F j  l e Fo rma t

h e  e x i s t i g 5 t a rf o r l  f a r t  + 1 IC for’~ -at, t~~e

les inn ~~ ar~ ~~~ 
f nrrat was not ~ i f f i c i .l t .  [~‘en .~ we re

seve ral c n l t e r i - ~ f r  t he d es ig n . F i r s t ,  t k e u es i q n  ~ad t o

he c o — n a t i r l ,  ~~i t b  U N I X  f~~ o + . Ill and t~~e P U P — Il ( I h — ~~i t

wo rd orocessina ). Secon i , f i l ~~ size nee ’~eo to ~e m i n i m i z e d

to f a c i l i t a t e  t’ice s et t i r~ jr t~~e -~i n i c n ~ o u t e r en i ir onm ert.

A n d , t h i r d ,  P h e  f c r ~~,at ne e de d  t~~ p r o v i d e ,  as h a  Stan fo r a ’s,

th e rar1n~ acCesS ,rQ C 1 c h a r a c t e r  de # 1 r i t i O r S .  The :.ps for t

f i l e  f o r — a t  is i l 1 u s t r a r ~~a i~ ’ fi gu r e s ano ~~~. It i s  bro- ~~en

i n t o  t’r~ee sec t i o n s :

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



NPS FONT FILE FORMAT

•WORD 16-BITS

4

0~~ %q
•••9 BKP I 1 

~ ) CC 000
02~~~~~~ 

~~~~~~~~~~ CC 001
~~ Yp

)
HEADER TABLE

0376~~~~ 
~ k2 1 cw cc 0177

~
Yp

Forn DIMENSIONS

‘FoNT ASCII
- 

- 3 DESCRIPTION

CH AR A CT E
DEFI NITI ‘ N

• CHARACTER
• DEFINITI ONS
• )

( CHARA d E
DEF INI TI N

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



NPS CHARACTER DEFINITION

16-BITs

RA STER WIDTH

LEF T KERN CHARACTER
DIMENsIoNs

ROWS-FROM—TOP

DATA-ROW-COUNT

CHARACTER

~ BIT
PICTURE

9

3~

-

~

- -

~

- ‘-

~ 
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a. ~eader Table

The header table , at the be ginn ing of the f i l e ,

con t a ins two , l b — p i t  words for each o~ the possible 128

characters in the font. The i n d e x i n g  m echanis m to the table

is the character code. The f i r s t  worn of each o a i r contains

the character w i d t h  in th e ri g htm ost byte. The pointer

structure, i n d i c a t i n g  the l ocatio n of the ch aracter defini-

tion in the f i l e ,  Consists gf a b l o c k  Count (512

bytes /block ) in the l e f t m o s t  b y te of t h e  f i r s t  word anci an

a d d i t i o n a l  Pyte o ffset co ri t ai ne g in the second word. A m ax—

in urr b lock cou rt cf 255 and a m a x i m u m  b yte Count of 32K al-

low f~~r font f i l e s  to ap Proach lbO ~ by tes. A zero in the

f i r s t  wora in any ch ara c t e r r o s i t i o r  in the heager table im —

d ies that the p a r t i c u l a r  Ch a ra c r e~ is not d efi n ea in t h e

font.

h . Font Dim er s s io ns / D es c r ,r ,t i o n

O n l y  three a im e r s i o n s  are stored. Fo n t h ei ght,

m a x i m u ~ c h a r a c t e r  n i n t h , and font log i c a l  h e i g h t  are each

store d in w orac . In~ A S C I I  d e s c r i p t i o n  f p 1 i ~~~~ and is

stored one ch a r acter p er b yt e . It i s t er r~ ina tea w i t h  a

t \ Q I

c. Character D e f i n i t i o n s

-~ere, the ‘JPS f o r -m a t p r ov i d e s  s u b s t a n t i a l  sav-

ings in me m or y . Fo ur char acter c j imens i ons are stored , each

in a f u l l wOr-d the rast ’r w i d t h ,  l e f t  K e r n , r f t ,  and drc.

39
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The raster lines  w h i C h  com Prise the v i s i r l e  p ortion of the

- ‘  ch aract er p icture are stored s e q u e n t i a l l y  on b yte boundaries

f o l l o w i n a  the drc .

ci. F i l e  A~~y~~nt~~g~~s

The header tabl e in th e NiPS format is twice the

size of that in the Stanford vers ion however, each NiPS

ch aracter d e f i n i t i o n  Stores only four dimensions as opposed

to the six in a Sta n for d character d e f i n i t i o n .  Thi s  trade—

0ff r e s u l t s  in no real saving s in mem ory. Si g n i f i c a n t  say—

inos occur in the storaqe of the raster lines  of character

* p ictures. In th e Sta nf ord versio n , raste r lin e s  wider than

18 p i x e l s  accucy one f u l l  3 6’bit word w i t h  th e f o l l o w i n g

raster l i n e  b e g innin g at th e next word Pounary he nce , uc to

17 b i t s  could be wasted. In the NiPS version, raster lines

begin on b yte b ou nd aries ; therefore, no more than 7 hi ts

w i l l  ever he wasted for a ny r a s t e r  li ne. A s an exam p le, as-

sume a fixed w i d t h  font of 19 p i x e l s  is created and th at

2,Olb to tal raster l i n e s  are needed to repr ese nt al l  c k araC~

ter Pictures. ib e ~PS form at would recuire b ,04R b ytes or

I.~8,3~3~4 b i t s  (l O , 0 ~~0 p f  w h i C h  woul d he wasted ). The Stan ford

format would re quire 2,016 words or 72,57f, b i t s  (3LJ ,2 7 2  of

which woul d he wasted ). The 1PS format would have stored

th e e q uivale nt i n f o r m a t i o n  in 2/3 of the memor y regu ired by

the St anfor d form at. Bern IPef. 21 has stated that N as a

rule of thu m b , for 100 p r i n t i n g  ch arac t ers at 10 p oint size,

ap p r o x i m a t e l y  ~ ,0O0 (lô h i t )  word S of storage are reQu ired. ” —

S A I L I U  (120 p r i n t a b l e  char a cters ), BO P IO (120), and NUNS

- 
::-

~~~
‘ . . 
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(96) have f i l e  sizes of ~01O, ~~~~~ and 3872 bytes respec-

ti v e l y .  The com p arison is a general one in tha t 8erg ’s rule

sp ec i fied no p a r t i c u l a r  o l g t t i n n  densit y . For example, if

the rule were app l i c a b l e  to a p l o t t i n o  device w i t h  a ol ot—

t inc density of ~I00 p i x e l s  per inch (twice th at pf the Ver—

sa tec ), then one could con clude th at the NPS font f i l e  for-

mat ‘~en e r a l l y  requirec memor y in accorda nce w i t h  the rule.

2. Tr a n s f i l e  and Error C or rection

Tran~~f i l e  was lesioried and w r i t t e n  to trans form font

f i l e s  from the Stanford format to the NPS format ano, in do—

log so, to detect and correct any errors. T r a r s f i l e  t a k e s

p airs of argum ents~ transforming th e f i r s t  argument of a

oa ir , w h i c h  m uS t  name a Stan ford f i l e ,  to an Ni PS f i l e  w h i c h

is ~ f ven the name p f t~ie second argum ent cf the p air. An

odd number of argum ents C a U S e S  I r a n s f i l e  to ex i t. In

transfor m i ng a f i l e ,  the Program f i r s t  creates the NPS f i l e

ano w r i t e s  out a blank header table. It then examin es the

heager t a c l e of the Stan foro f i l e  to l ete rm i r e the number of

cha racte rs i n  t h e  fon t, reads in the font d im e n s i o n s  and

cesc n ip tion , and orocesses th e ch ar acter d e f i n i t i o n s .  A s

does L i stfo nt , T r a n s f i l e  ignores t h e two wasted hig h order

bi t s  of each b yt e and comPacts l8 h i t  POP~~~0 halfwo rd$ into

16— b i t  P DP ’ll f u l l  words. It w r i t e s  Out the font d im en si ons

and the ae s cnio ti on , if any . T r a n s f i l e  also writes out the

NiPS f i l e n am e  in th e event that the Stanf ord f i l e  had rio

desc ri o t i on .

t
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In processina each character, Tr a n s f i l e  checks di-

mensio n s to ensure c o m p a t i b i l i t y  and makes corrections if

necessary. Fo r exam p le, if a char acter has ecual character

and raste r w i d t h s  and a nonzero l eft kern , then the left

kern is set to zero, and the proper a im e ri si ons are w ritten

out. Listfont , as p reviously mentioned, detected t h i s  type

of error twice. Each occurrence was in a font w h i c h  had no

other kerned chara cte r s ; the refor e , the error was corrected

by i gno r in g the nonzero left  kern , i.e., ~
y setti ng i t to

ze ro. T r a n s f i l e  also d~~tp cts unused (emp ty) by tes in th e

f i l e ,  e s s e n t i a l l y  thr o w i na th em away. The pr ogram keeps a

runnin g count O~ b yte s w r i t t e n  Out and marks, in a program

data structure , the s t a r t i n g  b yte address for each character

~e ~ i n i t  i on.

Af ter oro cess img th e last char a cter, Trans f ,,e seeks

to the beg in nin o of the f i l e  and writes in the new header

table. Upo n f i n i s h i n g  each oair o~ arguments , the program

dis pl a y s t~~e f i l e  size in ~‘ytes. 4 com p arison w i t h  the size

i n dicated py an “ l s  — l N P S f i l e n ame ” v e r i f i e s  a successful

f i l e  t ransformation. F i l es, once transfor m ed , decrease to

oe tween ~47— 83 p ercent of t h e i r  ~ r i q i n a l  size. Execution

t im es were not measured for e i t h e r  L i s t f o n t  or Tr an sfi l e as

bot h p r ogram s were intended to be run only once on any one

f i l e .

42



III. EDF

A . EDF...THEN

O r i g i n a l l y, Eci f w a S  de s ig ne d  by Professor ~3ark sda le to

pr o v i d e  th e c a p a b i l i t y  p1 c r e a t i ng  and e d i t i ng  a p a r t ic u l a r

class of fixed w i d t h  fonts , a l l  characters bei ng 16 p i x e l s

wide ana 20 p i x e l s  hi g h . Edf was an inte ra ctive program im-

p lemented in the p r ogr ammi ng larinua qe C. In its edit mode,

Edf would real an e ntire font t i l e  into a character array

(12 8x-40). Each character l e f m n i t i o n  was accessed by its

character code (0—127), and itS h it o icture consisted of the

next ~40 by tes, two ovte s r~ p re sent ir i q one raster lin e  in the

cha racter p i c ture. The simpl e font design and data Struc—

ture f a c i l i t a t e c  easy cha r acter d e f i n i t i o n  accessin g for

li ~~t i rig , e d i t i n g ,  or cel e ti nri , etc. In the create mode , the

array (128x ~40) w3S cleared, and the user began w i t h  a l l

c h a r a c t e r s  h avin g bl ank p ictur es . Ed t oossesed an e f f i c i e n t

command handling m ocule ari d inp ut several ari d display

routines. i.Jsir these r o u t i n e s  as a s k e l e t o n ,  Ecif was

mo difiea to edit and creat~ fix ed ari d va r i a b l e  width fonts

of different sizes.

~~~~~~~~~~~~~
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B . M O DI F I C A T I O N  R E U UI R EM E NT S

Pri or to m o d i f y i n g  Ed t to mani p ulate variab le w i d th

forits, certain reQuirements were first i d e n t i f i e d :

1. F i l e  Format

Edf needed to be able to interface w i t h  the newly

designed font f i l e  format. Tt had to be able to access

ch a racter d e f i n i t i o n s ,  fgnt dim ensi ons and a esc ri p ti o n , and

it had to bP able to w r i t e  Out edited or created fonts in

t h i s  new form at.

2. Comman ds

From the set of commands a v a i l a b l e  in the o r i g i n a l

version of Edt , a m i n i m a l  subset of comma nds needed to be

imp l emented. Thi s subset ~ou ln he d ef mn e ci by e x c l u d i n g  the

“ni ce to have ” comm ands. The commands a v a i l a b l e  uhder tn e

imp roved version of Eat ar’~ described later i n  t h i s  chap ter .

3~~ 
M e~ Ory Peg u i rem e nt s

EdI neepea to be able to deal ~ ith  f l u c t u a t i n g

memory re q uirements cue to the d yn amic si zing of characters

in the fixed and varia b l e  w i d t h  fonts. Static data struc-

tures cou ld not p rov ide such f l e x i b i l i t y .  S p e c i f i c a l l y ,  a

buffer , large enough to h old the b iaqest char a cter c i e f i n i —

tion , w ould be needed. A d d i t i o n a l l y ,  Eaf w ould have to b~

able to store m odi f i e d  Character d e f i n i t i o r i s  of var ying

sizes u n t i l  the ed it ec or created f i l e  Could be wri t t e n  out.

- - _%% 
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‘4. Ea it Status

The e di t i n n  and crea Ping of variable an~ fixed wi d th

fonts increases the le ng th of the interactive session, and

the added co mpl e xity of varyin g characte r dimensions can p f—

ten cause a user to forget what haS been accom p li shed and

what remains to he done durin g the edit session . Edf needed

to he able to orovide some table or d i s p l a y ,  showing the

status p1 each ch aracter in the font, i.e., undefined , de-

fined hut un m o dified, mo cl if im a, deleted , etc.

S. dim ensio n s

In aa ditio n i tc bein g able to change ch aracter pic-

t ures , the user m ust he able t o  change font and character

dime n si o ns, and any change must be checked to ensure that it

is a v a l i d ,  re asonable one. As ex am p les, a user must not be

allowed to increase the ch aracter w i d t h  of a p a r t i c u l a r

ch ar a cter to a value greater tha n it s  ras te r w i d t h ,  nor must

he be allowed to chance a fp n t ’~ height to a negative value.

Edf must be able to comp ute the new r ft and lrc of a mcdi—

fie ~ ch a racter p i c t u r e  however, Elf should not be responsi-

ble for ensurin g tha t the m o d i f i e d  p icture is accurate ly

described by a l l  cha rac ter d imensio n s. For instance , if a

user were to change the Pic ture of the ch aracter “a ” , m a king

it shorter and s k i n n i e r , Edt must he aole to compute and up-

date the rft and drc . The user wou ld then be resp on sibl e

for making the app ropr iate adjustments to the character and

raster w i d t h s  of “ a ” . Such re s t r i c t i o n s  are necessa ry to

‘4 5
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l i m i t  program overheac .

C. CO~ICEPT S AND TEC HNIQ u ES

1. Concep ts

There are several concepts wh i ch make uo the confi-

guration of the i n t e r a c t i v e  font edit /creation process. A

chara cter p u ff er holds the ch aracter d e f i n i t i o n  beinc modi-

fied , a link ed l i s t  manages the m o d i f i e d  ch aracte r defini-

tions , and a f i l e ,  i f  in the edit mode , represents the in-

formatio n (character d e f i n i t i o n s )  requiring changes. The

tJNI A system routine A l l o c ( II )  (Pef . 13) pr ovides temp orary

memory to store mc~~i 1 i e d  ch a rc t er d e f i n i t i o n s .  Fi gure 10

i l l u s t r a t e s  the f i l e / w o r k  area confi g u rat i on.

£16
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2.  Techn iiues

a. Current Characte r

“Curr ent Ch aracter ” (cc) is a pointer to a char-

acter p os i tio n (0—127) in the font bein g edited or created.

An y Command takes the ch aract e r d e f i n i t i o n  p ointe d to by cc

as its ocerani . The characte r d e f i n i t i o n  referre a to by cc

is never loadea int o the Character buffer unless some com-

man d reQuires i t .  F~i’ pr omp ts w i t h  th~ oct al v alue of cc ,

i n i t i a l l y  0 , f o l l o w e d  by “ > “ . The c u rr en t Cha rac ter may be

incremente d , de Crem en rerl , or s~~t to any value in th e range

0— 127 . ‘iraoarpung occurs auto~~)t i c a l l y  whe n incrementing

above 121 or when decre~~~r t i n g  h elc~ 0. i~hen ever cc

ch anges, Elf deter m in es , cef~~re exe cuti n ’~ any comm and, if

the ch aract e r lef i r ,itic n in the buf fer haS been modified.

If so, Eaf reads the r r o d i f i e d  d e f i n i t i o n  out to the linked

l i s t  and then executes any a w a i t i n g  comm and.

b . Char )cter ‘~u f f e r

Th~ chara cte r ou ff~~r is 4000 b ytes long and is

la rge enough to h pll th e hiagest characte r all o w e o w i t h i n

t b ~~~ l i m i t a t i o n s  p f font h e i g h t  and rh aract e r w i d t h .  Elf

w i l l  edit or create font s uo to 120 p i x e l s  (about ‘42 ooint)

in hei ah t ~nd characters u~ ro 255 p i x e l s  w ide. The re is a

routine res p o n sible ‘or loa p in g character d e f i n i t i o n s  int o

the character buf fer. i~~,never a Comma n d reQuires a ae f i n i —

r igni , t b i 3  r ou t ine w i l l  f i r s t  ins p ect a globa l  fl ag w h i c h

i r ~d 1 Cat es ~ f t h e d e f i n i t i o n  n o inted to by cc is alread y in



the bu ffer. If tri m a e f i r i i t i o r i  pointed to by cc , the operand

for any comm and , iS not in the buffer, t h i s  routine w i l l

load it in t o the ouf fe r from one of two olaces. Fi r s t ,  de-

fi n i t i o n s  Wh jC h have neen ~ rev i ouslv m o d i f i e d  or def ini tion s

in a font bei ng created w i l l  be loaded into the buffer from

the link e d  l i s t .  O t h e r w ise ; th e d e f i n i t i o n  is accessed ano

loadec from th e f i l e  bein g ed ited. In loading the buffer,

the ch a r a cter g im e ns i~~ns (raster w i d t h , le f t  kern , rf t, and

drc ) a re stored in the firs ! ei gh t b ytes. Then , using th e

rft and the raster w i c t h ,  th~ reguired num b e r of bla nk lin es

are inserted in to the buff er. For ex am p le, a raster w i d t h

of 17 reriuires 3 b ytes for storace. If the r ft were ‘4, then

14 blank lin es or 12 (’4x3 ) zero b ytes would be inserted.

N ext, the routine uses the drc and raster w i d t h  to read the

ai~~iti z e d  p o rti on of th e ch a ra cter P i ctu r e int o the bu ffer ,

arid, f i n ô l l y ,  usin g the rf t, dr c , and font he i gh t 1 it corn—

rutes an inser ts the necessary number of b l a n k  l i n e s  needed

~o com p lete the chara cte r p icture.

c. Cha rac t er P icture

T rie ch aracter p i c t u r e  was exp anded whe n the

characte r d e f i n i t i o n  was read into the b u ffer. The pi cture

is accesse d ~e gmnn in~ at th e n int h  by te and is dis p lay ed on

the C~~T screen -with l i n e  numbers frcm 0 to ‘ font h e i g h t — i ” .

The w i d t h  of the m a t r i x  in w h i c h  th e character p ic t u r e  is

d i sp laye g is eoual to th~ numbe r of b i t s  in the b ytes re—

cu ired to store a raster lin e ; ther efore , unless a

cha racter ’s raster w i o t h  is a m u l t i p l ,  of ~~, i t s  ai sp l ay ed

. .. - .‘:. 
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p icture w i l l  make the ch a r a cter appear wider tha n normal ,

i.e., j~ a ch ara cter ’s raste r w i d t h  i s 17 and the font

h ei gh t is 20, th en the character p i c t u r e  w i l l  be dis p layed

i n  a 20~~214 m at r i x , since 3 b ytes (214 bits ) are required to

“old a raste r line.

I. L inkea List

The l i n k e c  l i s t  c o n tains a node for each modi-

fied ch a rcter d e f i n i t i o n . Eacn node con t a i n s  the character

code, w h i C h  i 5 tn e ordering c r i t e r i a  for th e l i s t  (the

lowest code is p lac ed at t h e heal of th e l i s t ) ,  a ooint er to

the block of me m ory (oroviged by A l l o c (I I ) )  h o l d i n g  th e

character j e f i n i t i o n ,  t~~e status of the ch a r - a c ter ’ s modifi-

cation (“ m ” —~~o d i f i e d ,  “i ” — i n c l ug~ o, or “~~“ — de lete o ), and a

po inter to th e n ext nor~e i n  th e l i s t .  A dummy node w i t h  a

cha ra cte r code of 32h77 m ar k s th e ari d of the l i s t .

e. Font /Cha racter D im ensicn s

~av 1n g ~daed o r chan~~e~ a ch ar a cter p icture, th e

user m ay w a n t  to crl ariae or nay neea to cnange ch a racter ai—

m e ri S ion s. Al so , he m ay  w i s h  to chance font dimensions or

th e  fo nt d e s c r i p t i o n .  There is an i n t e r a c t i v e  m odu le w h i c h

is g ui t e v e r s a t i l e  in a l l o w i n g  th ese chances. The module is

descri b ed in t h e  com m and descri p tions. It ii so lays a set of

inst r uctio n s upon entry and ~~~ a unioue ~ r o m c t i n q  sym hp l .

50 
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f. ,r i t i n ci Out a F~~n’t F i l e

In ,, r i ti r ’ c out a f i l e ,  Edt f i r s t  w r i t e s  a bl a n k

header t a b l e  to) lo.pd by th e font d imensions aria descrip-

tio n . T~~en , p e c inni n g a~ chara cte r code 0, Edf i n c o rpo r a t e s

m o d i f i e g  c~~a r a c t e r  l e f i n i t i o n s  f r o m  t h e  l i n k e d  l i s t  w i t h  un—

changed d e f i n i t i o n s  from tne f i l e .  It m a i n t a i n s  a b yt e

count , i n  512—b yte blocks ari d bytes, of bytes w r i t t e n . Once

the las t d e f i n i t i o n  haS been w r i t t e n  out , Eaf seeKs to th e

b e g i n n i n g  of th e new f i l e  and w r i t e s  in the new header

ta ol e. Eaf w i l l  rem ove the new f i l e  from t~~e c ire cto r y i f

no characte r g e f i n i t i o n s  Me re w r i t t e n , i .e., the user wrote

out a foot in wb~~Ch re had de l et ed a l l  c h aracters du r i r~c the

edit session . ~s a fi n a l  aesture, Edt l i sol ays th e ne,i f i l e

byte size in d e c i m a l  before o u i t t i n q .

D. C.A P A9 IL IT I ES -

1. Invo K ing Ed f

The current vers i on o f Elf ‘s ~~~~~~~~~~~~~~ larger

tha n i t s  predeces sor , a ~ row ’~ r e s . l t i ~~~ ‘~~~gm  r~~e aaci t i o n

of m odu les to m a n i p u l a t e  t~~e —~~re e n — r i e x  an ~ore dvr~am i c

fo rmat of tn e new font f i l e s .  C r.a~~in g a fo ”t ray r’e accom-

p li s h e d  by one p f several m eans . F i r ~~ t ,  a c a l l  to E~~f w i t h

no argumen t s Ind i cates that the user c:~~5i r e5 to Creat e a

fon t from sc ratch . The user —us t ~oe~~i fv t h e c~’a ract .rls—

ti c s  of the new font and th en us~ the “ a ” (a-la) comm an d t~

c reate soeci ~~~ ch ara cte rs at eac~ ch a rac te r p O s i t i O n . P m —

51

-V r

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



~~~~ ~~~~~~ , _
~~~ ~~~~~~

p eating t h i s  orocess for 12~ ch a racter s can become e x c e e d -

i n g l y  tedious. A m ore e f f i c i e n t  Op tion js to create onl y a

few new Ch aracte rs anc to then use the “ i ”  (include ) command

to inc lu i e ot h er char a cters from a c o m o a t ib l e  font. A t h i r d

op tion , som ewh at s i m i l a r  to the second, is to use the “d ”

(aelete) co-m and to rem ove unw ante d characters from a

selectec oase f or- t.

10 C l i !  an ~~i s t i - g  d i g i t i z e d  font f i l e ,  Edt re—

lui res an a r - g j r re nt  c~~- s i s t ino of e i t h e r  a fort f i l e  name or

a com pl ete c 3t h ~a e .  r r - t r - e  f i r s t  c a s e ,  t h e  f o n t  e d i t o r

assu -res r h - i t t h e  fon t is located on the dire ctor y

a~~c c r e o e ng s  t h a t  s t r i n g  to the argument

before i ss u i r - g  a sy ste m c a l l  to open th at t i l e .  If a com

ol ete oath name is used, E~if  w i l l  open t h at font f i l e .  It

the font f i l e  is m i s s i n g  or i f  the font f i l e  con ta ins in—

v a l i - i  i n f o r m a t i o n ,  trier , E g f w i l l  e x i t  ,-~i t b  an ac~pr oor iate

• error message. ~ her shey font N e f . 5), digi tized to any

d e s i r e n  size ar-a suoject ta th e l i ~~i t a t i o r s  g i scussed later ,

can also oe ed it ea . Ref erences 5 a r - a  7 p r o v i d e  e x c e l l e n t

ie S C r i r t i O n s  of the ~ers~~ev font s . Some e x . m c - l e s  ~ f v a l i d

c a l l s  to El’ are l i s t e d  b elow:

Pci f

T h i s  i n d i c a t e s  t h a t the use r de sires to creat e h i S  o w n

1~~nt. 
He m~~~~ g i ve i t  any name when hC w r i t e s  it out, end-

ing t rie e d i t  session .

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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edf SIGN ’41

user wants to edit STGN ’41 on “/ .fonts . O l / fon t” .

ed# /usr /d oy le /fnn ts /HTP 42

The user wants to edi t  an e x i s t i n g  Hershey font f i l e

c a l l e d  HTR42, a T r i p l e x  l~omari font at 142 p o i n t ,  on dir ectory

“ ‘us r / b y  1 e / font 5/” .

eaf HSP2 (

T r e  user w an t s  to e d i t  an e x i s t i n q  Her sri ey font f i l e

c a l l e a  r-S~~2O , a S i m p l e x  ~ c~~’a r~ f ont at 20 o oin t , on directory

“ I . f ‘~ r~ t s • 0 1 / for t / “

edt — H GE 3r,

Ire user wants P 0 cr e ate a Hers h ey font f i l e  in the

G o t h i c  F - g u sh tyce at ~~ p o i r t .  He m a y w r i t e  it to any

di rect o ry a f ter i t  b~~ 5 b e er - l i a i t i z e a .

.“f ~HCS

The user ~,a ! s ~~ ~~~~~~ a ‘-~e rsNey f~~rit f i l e  in Comp lex

S c r i p t  ty Pe. T-~ r o i r t s i z e  -ie~~a u l t s  to 10 p o i n t ,  and the

font rray re .V r l*t e rr ~ a~~v li ’e ct- ,ry at th e conclusion of

the ed it sess or .
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2. Comm ands

The ba sic command l i n e  consists of thr ee oarts: the

current cha racter selector, the comm and i t s e l f , and argu-

men ts, if any, to the command .

a) <number >

Charge the cur rent characte r to <ntjrrher> . The

nump er m ay be octal (preceded by a zero) or d eci m al. An- v

num p er greater th an 127 is converte d to 0, and an y thing l ess

than 0 is conve rte d to 127 . Any command may acoengea to

<n umber > . Th e ef f ect is to charge th e cu r re n t c h aracter

fi r s t  and tn en to execute th e appended comm and.

Exam p les: 017o , 0, i~~l, 7
~~c o 2 ,  b a .

b ) + —

Incre m ent (decrem ent) the Current char a cter . ~rap—

aro und occurs as i n <n umber> above, h i t her < + >  or < — >  may he

used but not bo th on t~~e sam e com mand  l i n e .  A n y  c o m m a nc  may

be appended to eit her , and the effect is to increment (de-

crement) the current charact er fir s t  and then execute the

co mm and , Un )v one “ + “ or “ — “ may ~e used on a command line.

E xam p l e s: +1 ,  — , + , +e, +c () 140.
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C )  (<number > ) (+1 1 (— Ia

A~ d a new ch a ra cte r to the font at the current char-

acter n os it i on. The “ a”(ad d) Command i S  comp lex. A

“c ” (oaram ete r) comm and is exec uted a u t o m a t i c a l l y .  The

a is p la y e d i n s t r u c t i o n s  to input the di m ensions of the new

c h a r a c t e r  mus t  be fol l owed. The new character is being dC—

f i n ed  at  t h e  C u r r e n t  C h a r a c t e r .  A f t er e x i t  i r - o t r ie  p a r a m e t e r

com rrand b oo, the user m ay use th e “c ”(change ), “e”(edi t ),

“s” (sr ii f t ), or “ t ” ( l i s t )  ccmr ’ards to form the desi red ch ar—

acter p icture. The C h a racter buf f er haS p r e v i o u s l y been

zeroed . I t th e user uses <n um b er > , “ + “ , or “ — “ to c hance t h e

curre n t cha racte r before be is s a t i s f i e d  N 1 t~~ tb~~ new char-

acter ci c t u r - e , t~~e u n s a t i s ’ac t o r y c i c t u r e  is stored. If t h i s

h appens, th e Ch aract e r p i c r~jre ma y be r e l i s t e d  and changed ,

Exa mo les: +a , — a, USba , 19a, a.

1) ( < n u m r e r > ) [ + H N j c N n um b e r > )

Chance lines “ s” thr ou gh “e” , p rom o tin g for each

line. “c ” alone sets ‘s” t~ 0 and “e” to “~~e i q h t — 1 ” ~ “C ”

f o l l o w e a  by one numh,r sets b oth “ S ” and “e ” to th at number.

“C ” w i t h  two num be rs sets “ s” arc “e” accordin g l y . The

numbers ra y  re octa l Cr d eci m a l , and a soace is required

r - e t w e e n  t w O  nu m b e r s .
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E xamp le s : +c, —c O 10, 077c I 0~~~, ~~~
, tc 10.

e) dKn umb e r i  (<numb er>) font f i l e

Dele te ch aracters “ s” thro ugh “e ” . “d ” a lone Sets

“s” to U arid “e” to 127, e f f e c t i v e l y  del etin g the entire

font. “d ” w i t h  a si n g l e  number deletes that characte r code.

“d ” w i t h  two num oers de letes “ s” thr oug h “e ” i n c l u s i v e .

:J umbers m ay he octal or aec im a ! , and a so ace is recu ired

between tw O numbers.

Exam p les: o, dS, d 017b , ci 0 0 5 7 .

f )  (<num t’er>]l (fH (— )e[<numh er> ) (<nurnoer> )

E o i t l ines “ s” t ri ro u n r i “ m ”~~ P romp t in g for each line.

“ 5 ” and “ e” a r e  s e t  as in “c ” (chan ~~e). •~ri l e  p l i t i r i g  a l i n e ,

“c r -i tl— d ’ comp l e tes th e l i n e  as it was . Th is ccmm an d uses

the ~JPS l i r i p — e g i t o r  fu n c t jO h s  in the t e r - m r i a l  h an a ler .

E xam p les: e, 077e) 10 , fe 3 5, — e, 017e 12.

a) f

So

S 
V V ~~~ -V - -~~~~~~~~~~~ - - -  — -~~~~~~~--V--~~~~~~~~~~~~ -—-----
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Turn on (off) a flag c o n t r o l l i n g  the dis pl ay of -
~~~

cha racter dimensions. Once t urned on, ch aracter dim e n sions

are d i spla y ed ever y time a character d e f i n i t i o n  is fetched.

Displaying is turnec off by a subseguent “f” . “f” may be

p repended to any comm and.

Exa mples: f, f l ,  +fe 0 10, 01 7 6f1 0 10.

h) i (<number> ] (<n um b e r > J f i l e n a m e

Include ch a r a cters “s” throu ci h “e ” fro m the font

f i l e  “ f i l e nam e ” , “ 5 ” and “ e ” are set as in th e “ d ” (delete )

command. 11 th e font f i l e  De l - rig ed i ted or created and

“ f i l e n a m e ” are not c o m p a t i b l e ,  th en the in clude w i l l  riot oc-

cur . Subsegue nit uses ~ f “ i ”  do not recuire “ f i l e n a m e ” ; un—

• less , of course , the user wis he s to include from an other

font f i l e .

Ex amp les: i U 057 dDJ~~, i ~1CS2 0, 1 .

i ) (<number>) 1 (+] I NI 1 (<number > ) (<n umber > l

Li s t  lines “ i” t hrough “ e” ~ f t h e current ch aracter.

“ s ” aria •‘ e ” are  s e t  as in “c ” (chao ae).

Examp le s: + 1 0 10, — 1 ,  1 , O7ri l , I 12 .

p -

V -~~~~~~~~-~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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j )  n

fl i s n l a v  the fo n t d e s c r i p t i o n  ang a table re f l e c t ing

th e st a t us ~ f tn e ~c c it session. th e table orov ig eS an ex-

c e l l e n t  m eans ~~ m ana o m r — o  e g i t  wor K . Fi q u e  11 i l l u s t r a t e s

th e r e su l ts gf exe cu !inn an “n ” comm a nd d u r i n g  ar ed i t  s e s —

s i or .

Sm> ~SAIt.1~ D.t.gste C5t..nford Artiflciit Iiit.Ltigoiic. )eberstor~ )

ØO~ 
)C x x x x x x

010 x x x x x x x x
020 * X X X X X X X
030 X X X X )C )C X )(
040 * )C X * X X * *
050 * X X X X X X X
000 N )C X X X X )C X
•7Ø X )( X )( X X X X
100 X )C )( * X X X X
110 X X X X X )C X X120 * x x x x x x x
130 X )( X * X X X X
140 * )C X X X X X Xx * x x x x x x
160 X * D 0 D 0 D D
170 0 0 0 ~ X X X X

~~‘ u,~dsfjned ‘X ’ unaod lfj sd ‘I’ iactud d ‘D’ d.beted ‘N’ .odlfi d

~ 1gu re 11

E~~~~’ole : — . 
- - S

~ J 
-
~~ - 

V

— 
V •

—~ •—~ —~ .- ~.- ~~

The “ c ” ( r ar a~~e t e r )  co~~~a n 1  e x e Cut ~~o a’ i n t e r a c t i v e

— od ul e  g f  ~ jf ~h 1 Ch a l l ~~~ s t~~e ~ o l , f i c a ! i r m  -~ c~~-a r a Ct e r a~~-i

S 5 - -



f o n t  d i m e n s io n s  ari d c i e s c r io t i o n. A set of i n s t r u c t i o n s  w i l l

be d i sp l d y e d  arc may re recalled if re qu ired. Thi s module is

quite versatile. The user mu st keeo in m ind that cha racter

and font dimensions are being changed , not ch aracter pic-

t ures ,

Exam p le : c

1 ) a

f~u i t  w a r n s  once i f chanoes h a v e  been m ade and not

w r i t t e n  out ; o t h er w ise , it e x i t s ,  c l o s i n g  any open fil e s .

E xam p le: a.

rr ) (<numb er>) 1 (+1 ~~ NIs l r u d  ( < n um b e r >)  ( < nu m be r >)

Sn i ft 1 i ne S “ 5” P r~ rough “°“ one Dl x e  1 1 e ft C I

n i a h t ( n ) ,  uo(u), or lOwn (rl ). The r e s u l t i n g  l i r e s  are au-

t o m a t i c a l l y  dis ol a y e c . “ s” and “e” are set as in

“c ” (chance).

Exam oles +sl O tO , 0’-~4~4su 10, sr, —s ri,

n) w f i l e n a m e

5q

-V -- ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ -
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i ’lrite out the font f i l e  being edited or created to

“filename ” . “ w ” mus t have a “ fil e n am e ” and w i l l  not allow

the user to write to the fort f i l e  being edited. “w ”

d is pl a y s the b yte size , in a e c i m a l ,  of “ f i l e n a m e ” arid the n

pe rfor m s a “q ” (quit ) . a rit i n c , out a font f i l e  takes lonoer

than w r i t i n g  out a normal f i l e .

Ex am oles: w te’rp , w /,fo n l s.0 1 /fon t /HC I2O.

o) <r ub out > <h rea i >

Either key causes an interru p t w h i c h  is traooed.

ahat ever com m ar ~1 ~.as exe c~~t iri q is stoooed , the Previous e n—

v i ronnient restored (the comm and loop is reentered), and the

user m a y  c o n t i n u e .  ~~e i t h e r  ~ey undoeS a r iv t n i ng  the y m erel y

aive a me chanism for k i l l i n g  comm ar ici s w i t h o u t  k i l l i n g  th e

p r oar am

1. L I ’~~I TA T I O N S

There are two tv PCs of  l i m i t a t i o n s  t o  Edf . F i r s t ,  t h e r e

are “n ice to have ” typ e Commands such as fold i n g  character

p ictures , i t a l i c i z i n g  fo n ts, and Producing bold fonts w h i c h

were not included cue to ti m e  c o nstra ints b ut w h i c h  cou ld

easil y be added in the future . secon d, Edt has not had a

th orou gh test m a .  There are ma ny chec ks thr ou ghout the pro —

g ram w h i C h were in c lu ae d to detect had font l j l p s  and to

bo
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p revent the program from abnorm al t erminatio n. Ed f is good

at screenin q comm and s ari d at fla ca in g bad ones . Al t h ouah

p ossible to string some commands together on one command

line , some co mbinations are pound to produce strange

results. The user sho uld conbi ne commands on ly as described

in th e p re ce d ir i g Se ctio n . D~~~p i te i t s  l i m i t a t i o n s ,  Edf is an

extremel y usefu l to ol.

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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IV. T YPESETTING TOOLS

The user ’s m anual (
~~ef . 7) p rovides d e t a i l e d  instruc-

tions on the use of the two ty p esett ing tools described in

t h i s  chapter.

~. , PP~F(~~ 1

1. Des ign

Pr fo r i t was desi gn ed as a fin a ~ test of a digitized

font. If a fo n t , w h e n  g i s p l a y e r l  r’y P r f on t ,  a p pe a r s  ragged,

ther e it is not yet sat is + actc ry for use in t y c e se t t i n c .

Prf dn t d i s c l a y s  an e n t i r e  font , settin ri characte rs on hor-

izontal l i n e s  in t h e i r  c o l l a t i n g  sequence. To do this ,

Prf or i t reads in the header table and font d i m e n s i o n s  from

t h e f o n t  f i l e ,  c h e c k i n g  f o r  i r iv a l i l  f ont  g i r re n s i o n s .  F i r s t ,

usirr i t h e V ersate c s i m u l t a n e o u s  p r i n t e r / p l o t t e r  mode, the

f on t  name is  C e n t e r e d  a b o v e  w he r e  th e font w i l l  b~

aisp l ayeri . Prfont then runs t h r o u g h  t h e h ea der  t a b l e  ac

c u i r i na enough ch aracte rs for a row , Once a row has been

f i l l e g ,  Pr fori t f i l l s  p l o t  bu f f ers w i t h  the d i g i t i z e d  ~ ic—

tunes of the c ol T ect e d char a cters. Pl ot bu ffers, once

f i l l p d ,  are sent to the V er satec one at a t ime. Once a

numo er of p l o t bu~~~ers ecua l to the h ei gh t of the font have

p epri sent, the l i n e  of ch a racter p ictures is comp lete, and

on~ li n e  of ch a racters h~~S been set . Prf~~nt the n o lot s S 

--- —-~~~~~~~~~~~ -~~~~~~~~~~~~~~ -~~~ - - - -~~ - -V ~~V~~~~~~~~~~ -~~~~~~~~ - --V _ _ _ _ _ _ _ _ _ _ _ _
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b l a nk c lot l i n e s  to or o vid e character l i n e  soacing . Before

continuin g , th e orog ram frees the all ocated m em ory (from

A l l o c ( Ij ) )  th at i t ac cuire d to hold th e character defini-

tions a w a i t i n~ o l o t t i no . P r f o nt f r e e 1s ~ hi s  m emor y in the

reverse order ir- w h i c h  it w~~ S requested. T h i s reverse order

of freeing is im p orta nt. During th e testing of Pn lont, cer

ta m sequences of rr~ m cry a l l o c a t i o n s ,  if ri ot freei in re

verse order , cause-i an abnorm al crogram t e r m i n a t i o n  when the

oro-iram was later regue sti oc ac d i t i o n a l  m emo ry (in the sys-

tem routi n e A l l o c (I I ) ) .  T ni ~ or o rle m Decam e m uch mo re com —

ol ex in S i o nmkr where c e r t a i n  characters were used several

t im es on a lin e .  Prf ont then gets an oth er row p f Cha rac—

te ’s , c o n t i n u i n g  th e orocess u n t i l  a l l  characters in th e

fon t have been ais p la y e d . In setti ng character pi ctures ,

Prf o n t sets a l l  the b ytes used to store m e  b i t  p icture.

For exam p le, i~ a character has a raster w i d t h  of 17, then 3

• b ytes (2~ r i t s )  are set in the clot buf f er , as opposed to the

setti ng of the f i r s t  17 b i t s  alone. Setting pictures by

b ytes as ocoosec to h i t s  i r e a r l y  sceeri s the orocess of f i l —

l iri c c l o t  b u f f e r s  w h i l e  Produc ing th p same chara cter pic-

tures.

2. Features

Prf ont takes m u l t i p l e  ariu’nents , e i t h e r  font name s

or f u l l  pa thn am e s . Pr font ensures a one and one hal f  inch

ma r g in a! th e toc of th e oaae and one inc h  m a r g i n s  else-

whe re. ~u rth e rm or e , Pr + ri r t looks ahead to ensure that the

n ext fort to he i is p l a y e d  w i l l  f i t  pn the current page,

- V • - V V  V - _ _ _ _ _ _ _ _
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causi n g a caae eject i f s u f f i c i e n t  room does not e x i s t .

Prf ont also takes an op tional n umeric argumen t. This argu-

ment must oe t h e  th e f i r s t  ar gument ari d must be Preceded by

a “ “ . The ar gum en t, any num ber from I to 2b’.4, resets the

w i d t h  cif the d i sp l ay f i e l d  i i-’ c l ot byte s. O ften, in an cx—

t re rn e l v  large f ont or on days when UNIX is s e r v i c i n a  m any

use rs, A l l o c (I1 ) w i l l  be u riar le to Provide the memory re-

quire d to hold th e character d e f i n i t i o n s  a w a i t i n g  o l o t t i n g .

If t h i s  s i t u a t i o n  occurs , th e crogr am e x i t s ,  a i s o l a y i n g  a

meSSa ge to rerun w i t h  a narrower d i s e l a y  f i e l d .  Such a f i e l d

would hol ~~ few er ch aracters and , th e r e fo re, re cuire less

me mory. The d e f a u l t  r a g ewi r it h , o r d i s p l a y  area, is 21b clot

bytes.

~~~. SIGNM~ .
Q

1. De si gn

A s the t h esis objective s r e q u i r i n g  th e m o d i f i c a t i o n s

o f T r o f f  ao l  v t s  -~ere not a t t a i n e d ,  t h i s  a u t b c r  desired som e

m ea ns, h owever l i m i t e d ,  of s e t P i n q  t e x t  w i t h  t h~ adacted

~Ont S . ~a i t b  t h a t  o b j e c t i v e  in m i r i d ,  SiQ n rr~~r wa s designed.

S i g nm k r  re-3~1S l i n e s  from a t e x t  f i l e  in te rsper sed w i t h  a

l i m i t e l  s~~t of t e x t  p roc e ss ing comm ands arc sets the t e x t ,

ac cord ing to th e comm an ds , in the selecte d fo n ts. B r i e f l y ,

t~~e le sign i n c l u d e s  b ot h te xt oro ces slnq and t yp esetting

# u r i c r l - ) r s .  r~~e p rog ram i~~ a n o v e l t v  ~t i s •ore su i te d to

m a K i n ~~ si gn s t~~an f~~~r p r o d u C i n d  lo ci r -en t s .

- --V~~~ 
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I

Siq nmkr loads a de f a u l t  font , SA I L 1 O ,  and commences

to read characters into a te xt b u ff e r u n t i l  a ‘\n ’ is en-

counte red. Further described in the command l i s t i n g s  in the

f o l l o w i n g  section , there is an escape mech anis m to pr ovide

bre akp oints at ..hich certain text p rocess ing ana typ esetting

ra s ~~S are n erf orm e l , e.q.~ loadi ng a new font, centering a

lin e  o f text, s cec if ying a ch aracter code for a p r i n t a b l e

SAIL chara cte r i n  an A SCII c o n t r o l  c h a r a c t e r  c o s i t i o n ,  etc.

C harac~ are tran s ’errel ore py  one from the t e x t  bu ffer

to a ~ r i n t  hut fer. D u r i n g  t h i s  t r a n s f e r  a p l o t  w i d t h  is

m ai n t a i n e d  ani escac~ cc t i o n S  h ar dle d . Once a ‘\n ’ has

Ceen found i~~ the t e x t  b u f f e r  or th e o l o t w i d t h  of the p r i n t

buff e r exceeds t h e C 3C~~~iC!b ( t h e co ncep t of cage~~i dt h is

th e sa~~e as t ha t  in P rf on t ), t ran s ’e rr i n q  stocs, and ch arac—

~ers i n th e  ~~r i r t  pu f f e r  are exoanaeo i n t o  m u l t i p l e  p l ot

~ u f fe r s  ~~v t~~e ‘ns e r t i o n  o~ t o e i r  di~~i ! i ze c p i c t u r e s .

• ~o ai n , th e o ’ ”- t r u f f e r s  are sent tO the V ers ate c one by one;

~cN eve r , in S i g n ~r~~r , l i - ~ i t i z e o  p i c t u r e s  are set b i t  by b i t

as ccr~~se~ !c Pr~~ont ’ s rv te by ry te c i c r u r e  s e t t i n g ,  and

r a~~ewi~~t~ is m ea su re l i - n r - i t s  as rr’ccsei~ ~o p y t e s .  Th e

ov erhead i n v o l v e d  in e x t r a c t i n c  the r~~~s fr ~~~ tn e ovtes

stor in g a raster l i n e ,  has beer m i n i m i z e d .  O n l y  one pro-

cedure c a l l  is re cuire c to o b t a i n  ~~~~~ — e a r  r i f  i~~ a raste r

l ine.

If a user has ol a c~~d a ch a r a c t e r  i~~ a f i l e  am a i f

the c h a r a c t e r s  are cein a set i n  a f0r’ r i r  W b 1 C ~ t h a t  p a rti c-

u l a r c h w r - a c t e r  is u n d e f i n e d ,  S i o n m k r  w i l l  a u t o ” a t i c a l l y  in

~

V V

~ 
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sert t n e  r i - i n~ (~~~~)) c ) rac t e r in i t s  r i ac e . I f th e font

~~~ u l a rk ch 1 r ~~c te r , Si~~nm~~r e x i t s . .,he n e v e r S i q n m k r

can not h .3n 1~~’ re-Ju e st s , i t  ai 3 ç l 3 y 5  1 i - ~c ’ c S t ’ C S  arc the l i n e

be in- i  c r n c e s s e - ~ n e f o r e  ex it  m o .

Example: thi s source proauces this.

Ca~aaamaoc1aa~ ca~aa~~~~~~~
~~ — # cx~ oaaaa .~ B NIL — _— . B N I L  I
%a~~3aaVaaaaat %aaaaaVrjacxczcx$ 1

— caa~aamoaaaao
Xa .. A — NIL .. A NIL

%aa aYctaczcza $

F i - ~~jre 12

C
V
. ~~~~~~~~~~~~

- i - ~~ j~~ ’~5 1? a n c  1~~ -ire e x am p l e s 0 f Si ~r — x r ’ s c a c a r i  1 —

i t i ~~ -s, ;
~V r- 1 , i~~~ f - ~c~~, t l~~ j r 9  13 i s  an ~ x c p l 1 ~~ ot cesc r i c t  ion

‘~f . r : ~~~~~.r i- n  i~~ g e l * . O~~~m e  t~~~~~ f i ~~ u rp s i~~~ t~~ m s  t h e s i s

-i~~~ - ‘o s~ of t ”’~ 
m ~ j re  r T e ~~ ~~~~~ se’! r v 5i’~n ’ k r . To e

v a r i o J ~ r c~~—~~n~~s t o  5~~-~~~~~~r are S~~~m m d r ~~~7~~~O r V e T V w .  hSL ” i5

t e  .~~~C I i  e s c ~~r’e ? e r

- - . C  < ~~,‘o r f  t e x t >

l~~~~ c•’-’~~~~
” co — an-i c e r t O r S  O r e  -3r 1 ~~r~~3 - ~ o’-~ l in e

, —
~~~

- — m - ’ ~ -~ is P - e  l m  -‘e j — — e j i  y ~~‘~~l l~~~. i nc  t~~e 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _



~~__ - --  - —- - -—~~-——-
- -_ —-~~~~~~_ -  - - V  

c o ’ ~-’- -ani.  P-n user m u s t  us~ t n i ~~ corm an l for each l i n e  to t~e

cen t~~rea . If -i l i n e  i s  too lon q t o  r~’ ce nt e re d , then

S i  ~nm~~r - i  1 1  in f o r m  t h e  us e r  o f  t h i c  ‘act aol idnore th e

l i n e .

~~~) ~ 3 C + < f c n t o a m e >

T b ’ 3  c o ”~”ani a 1~~o~~s t - ~~ iS~~ r t o  c~~a°ce t~~e fort p e —

~~~ use~ t o n  !y r e s e t !in o  i t  m u S t  re uSe -i o n l y at th e  b eag

of a l i r e  o r  o n -j l i n e  rv  i t ~~el f. ~ u l 1 r a t n n a m e S  are ac

C t a b l e .  •‘- r l an ~ U 5t ot re l e f t  r et ~~ee n  t e c o m~~ana

~ —e rp, . ~-o~ - ’  ~~~~~~~

c ESCr -o \~’

T k j  i s  ~~~~~~~~~~~ comm -a n d arm i is si i l a r  to

r o e  “ . r c - ” co— ~~-in~ ~ 5e1 l~~ ~— U~~F . It m en os a ~crm- — fee g 6 ig—

P d T  ~o ~ r-e j~~r s a t e c .  T hc ~ O o n a n d  S n O t i ll re  ~sea on a l i n e

rv i t s e l f .

_ ----- V----- — - - - V _ - -  • --~~~~~~~~~~ ---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -----V - - V~~~~~~- - - -V - — - - --- 

j



— — I —~~~~~~~~~~ --. m-~~~~~~~~ 
-
~ ~~~~~~~~~ - _J_I. LV~~~~ 

- V- V -V~~~~~~~~~~~~~~ - V V  
- - 

V-VVV_ __V- VV~ V- V_V~V-V — -_ 
~~~~~~~ _- V_~ - V

1) ESCpo \n

The “ b eg in oer a qr anh ’ co~~~an-1 i n g e n t s  the t e x t  l i n e

4 or pa r ag r a p h i ng . 1~~~ si ze of t o e  i nd e nt  is aeter~~in ed by

th e Si ze of the Cu r r e n t  fo n t .  L i k e  th e “ p a g e o r e a k ’ c o m m a n d ,

, t SI1OJ 1 ~ be on ~ 1 i ne C v  i t se  1 f

“ ) L S C s <nij- ~r er>

T o e  scu ce ” c c — ~~-mn i n se r t s  r 1 an ~ 1 i n~~ s -
~~ 1 t h i n  t h e

tex t. T~~~ o e i - ~~ t c~ t~~~ r l a — ~ l i r e  is  ecu al to the font

h e i g h t .  -~ r l a n~ ~ U St  nor  ne l~~ f t  r - e r~~ee n t h e Co~~m a r d  and

t h e  n J m n ~~r .  J o e  -‘u tm r e r — a y  
~-e o c t a l  (lea ~~i no 0) or o e c i ~~a 1 .

~~) r S L c < ’  j — r e r >

r o i  ~ c o~~~~ar ~r e C i  ‘ ~~ ch a r a c t er r-, i t s  c h a r a c t e r

co -ce ~ l t ~~ i n t~~e c rre~’t f — r - t .  T h e cc -o - -ano ma y re usec at

an 1 r o m r t  w i t h i n  a l i n e , ~~ut  i t  — u s t  n ot c o n t a i n  b l a n k s .

b i g  ~~r — - r a n 1  is u s e f u l  i- ~ - ic c es s i n g a ch a r a c t e r  fr om a S~~T L

~~ rt ~b ose c~~a r a c t e r  c-~rie cor resconis ~~ a con t r o l  c~’ar a ct e r

in - -5 C 1 1 .  J J - r r e r s  ~~i v  te o c t a l  (lea ~ i n c  )) or oee i m a l

-V—---- - - - - _ -  --_ _ _ - - _ -  -a----- —~~~~~~~~~~~~~~~~~~~ .
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~- s e r s w i t h  o r ev iou s ex oenie nc e w i t h  t e x t  crOc~~SSinq

pr o cl ram s S h o u l  ,v e  np t r o u n l e  in ~u a o t i n a  t o  S i a n m~~r .

~owe ver , c a u t i o n  s no u i o  ne e x P r c l s e J  w h en u s i n g  the “ESCoc ”

(c- r a grac n ) ano “~~SL’ ’ ( c n arioe f cnt~~) c omm and s at t h e  Same

roi~~t in the m n ~~ jt f i l e .  Toe ~~wO SeQuences of in p ut l i n e s

~a) ESCf ~~~~~ ( b )  ESCf t~C~~~
ESCr r\n ESC f r - 1 T R 3 0 \ n
ESC f 1 1 R 3 J \ r -  t.SCro\n
< i n cut  ~e x t  > < i n p u t  t e x t  >

are not i a e n t l C j l . ~5e~~uence (a) ~ i 1 1  set uo toe i n d e n t a t i o n

for th e n e x t  r a r ) d r a r h  a s s u — i n c  j  fo n t  b
~~~~i q n t  of ~ p o i n t ,

our t h e  t e x t  ~~i i i  a c t u a l  i v  t~~ set i n 3~ co~~nt tyce , so to e

i n i e n t a t i o r ’  ~ iH  o~~t ~- e  o r v io u s .  S eg ue n c e  ( b )  c~~anae s t h e

fcnt r ie l u n t  ~~~~ 3~ co i o~ ar’c  t he n  i n oen t s  b a s e a  or t hat

~
‘ e i
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V. CONCLUSIONS

A . A l T A I~~-’ENT UF THESIS O’~J E C T J V E S

I n retr osp ect, the t h e s i s  e ff ort may be d i v i d e d  i n t o

th ree m a i n  areas:

1. Da ta B a se Qf D i g i t i z e d  Forts

Fi rst , a da ta base of d i a i t i z e d  f onts fo r a 1~i — b i t

e nvir on m ent was create d . Th i s  acco~~c l i s h m e n t  en com p aSS ed

the f i r s t  twO t h e s i s  o n j e c t i v e s  l i s t e d  in the In t r o c u C t i o n ,

the deSiqr of a U1\IX c o m p a t ib l e  font f i l e  fo rma t arc the

co nve rsion of th e t h i r t y — f o u r  SAI L forts to t h i s  form at.

T h i S  e f f ort neqan i n e a r l y  Fe b r u a r y ,  1 9 7 7  and ~ as c o m p l e t e a

in l a t e  ~‘a rcb . Co n s i c e r a r l e  t i m e  was sp ent in d e s ioni n g and

p rogra m min g L i b t  font. Lis t  font p r ovid ed for the p rocessing

of toe raw cata , t h e S t a n for d f~~nit f i l e s  on taoe. Af t e r

• d e S i l n i n J  arid p r o g r a m i n g  L i s t  fon t , t h i s  au th or was thoroug h-

ly f a m i l i a r  ~~i t b  t h e con cep ts i n v o l v e g  in s t o r i r a  g i q i t i z e d

ch a racter d e f i n i t i o n s  and was aware of several err ors in the

e x i s t i n c  f~~rit f i l e s .  T bi ~ awareness was i n v a l u a b l e  in

d e s ig n i ng  a c o m p a c t  f o nt  f i l e  f o rm at for use under UNIX and

in c e s i q n i no  T r a n s f i l e ,  t h e  p rogram to correc t errors w h i l e

tr ans for in ’~ SA IL fcnt s to the i-JPS format. Th e r e s u l t i n g

t i l e s  rep resent a v a r i e t y  of d i f f e r e n t  soft w are type for use

in comp uter tyreS et~~i”o.
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2. So ftwa re fool Develo pment

The secon d area of the thesis effort consisted of

comp letin g th esis ob je ct ives three through six: the redesign

of  Ecif to e d i t  and c r e a t e  f i x e d  and v a r i a b l e  w i d t h  fonts,

t h e  d e s ig n  of  P r f o n t  t o  d i s p l ay  f o n t s ,  arid t h e  d e s i g n  of

3iqnm ~~r to set text in the d i g i t i z e d  fonts. None of the

man y pr ool erns encountered in pr ogram des ign required the

— o d i f i c a t i o n  of the f-’ ’-’ t f i l e  fo rmat i n i t i a l l y  desi gned.

The f i l e  desi gn was such t h a t  c o a ra c ter cictures were e a s i l y

access ip l e, ar- i p ro gram s Could often use routi n es from pre-

vi o u s l y  deS i~~ne c proar~~m~ w i t h  o n l y m i n o r  t a i l o r i n g .

3. ~ocum en t a t i o n

T h p t k i rj  ari d f i n a l  pha5e of  t h e  t h e s i s  e f f o r t  w a s

th,  d o c u m e n t a t i o n . F i r s t ,  user ’ s m a n ua l  w a s  w r i t t e n  ( c o —

~aut horoo ) Ne t s. 5 arc 7J . Th~ m anual w as o p s i g n e d  f or a

S t u de n t  ~~i t b  — o-i e rate e xp e r i e n c e  ~ i th U N I X ,  no exp er i ence in

c O — p u t e r  r i c ~
p
~~e t t m n o ,  and a d e s i r e  t o  pu rsue  f u r t h e r

de v e l o p — e r r  ~ f co- ~~~~te r t y p e s e t t i n g  under U” i l X . Second, the

the s is lo c - j —-e n P s t h e  t o t- a l ~ f g r t ,  focus ina m a i n l y  on crc—

gram de~~m ar . Du r i nc th is f i n a l  phase, the author ca”’e to

several Co n c lusions con ce rning com p uter t y P e s e t t i n g  under

UNIX and co~ out er tvc’eS~~t~~in g in aeni era l . In the former

case, there i s  g r e a t  r o t e n t i a l  for e x p e r i m e n t a t i o n  in the

lesi on of a so f t w a r e  oriented c omp u t e r ty p e s et t in ci environ—

me r it ,  a s o f t w a r e  ~“ v 1 r o~~o e o t  w h i C h  c o u l d  c o n c e i v ab l y be

m c l i f i e g  t o  f u n c t i o n  or d i f f e r e n t  computer s y s t e m s  usi ng

72
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d i f f e r e n t  P r i n t i ng devices. In the l a t t e r  case, there is

great p o t e n t i a l  i n  p r i n t i n g — r e l a t e d  inaustrie s for increased

p r o f i t s  and low er ma c hine m aintenance Costs.

~~~. Cu~ PtJ I~~P TYP ESETTING U -sUER UNIX

A l t h o u gp~ a l l  of the crograms could be im pr oved , as is

discussed lat ’r , the sy stem software is e f f i c i e n t ,  and the

al g o r i t h m s  cou1~~ ce re000-d r --,mm e- -1 to adao t the system to

another comp uter or , un--ier UNIX , to d ri v e  a higher speed

olot t i n g  device. b o  qa i n some app recia tio n for th e t i m e  re

quire d to set tyoe unde r th e p resent syst em , “1~1E QUIC K ,

~~~~~~ F O~ JUM PE D OV E~ THE LA ZY ~~ ITE DOG .” was Set in in-

c reasi ng f~~rit sizes. Th e ti m e d  results are d is p l a y e d  i 1i

Ta bl e 3.
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I

F O N T  F~~E A L  SYSTEM INPUT /OUTPUT

8038 18.0 0.5 2.8
BO R IO 28.0 0.5 3.0
S A I L 1 O  27 .0 0.~ 2.7
HO R IS 27 .0 1.5 3.b
S1G N22 35.0 3.2 3.8
80R25 34.0 2.6 4.6
SIGNU 1 44 .0 10 .6 5.6

Tim es are in seconds.

T a b l e  3

By e x a m i n i n g  T able 3, two co n clusions are obvious. F i r s t ,

system and inou t /out cut times are dep endent on font height.

Seco n a l y ,  cii v en t h e abov e ti m es for th e s e t t i n g  of one sen-

tence , the P r od u c t i o n of larae docum en ts woul d be unreason-

able. Slow t yp e s e t t i r a  times are caused Dy the low p l ot

sp eed of the ve r s-atec , -~nC the constant dem ands on the

PO P — I l ’s uni h u s desi gn w h i c h  s e r v i c e s  a l l  users and pen —

p~’eral dev ices. Fi cu re 21 ~ f A pp en ojx A recu ired 32.5

seco nds of Sy stem t i — e  an-I 2b .~ secor-,s of in p ut /out p ut

ti m e. In Sum m ary, L N IX has Pr ovid ed an e x c e l l e r t e n v i r o n —

m-en t fp r t~~e aes~~cn p 1 a sy~~rem of pr ccrar r s to e ff ect Com—

outer t y p e s e t t i n g ;  h cwev e r , ‘jNIY i ç gy  n~ me ans pr ep ared to

p rovide the e n v i r o n m e n t  needed to c o n t i r ~~ou s l y  operate such

a Syst em .

7L5
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C. FUT URE M ODIFICATIONS

The results of t h i s  the s i s and the efforts documented in

reference S are that UN IX now posseses a large data base of

f i x e d  and v a r i a b l e  w i d t h  fonts arid three s i q n i f i c a n t  to ol s

fp r furt h er de v e locm ent of the sy stem . Trof f and Vts have

not been mod i fie c , ano, u n t i l  they are , correuter typesetti ng

under UNIX l a ck s i t s  p o t e n t i a l  c a p a b i l i t y .  C onsi den inq that

the o r e — t h e s i s  sy stem c o n f i g u r a t i o n  s t i l l  e x i s t s  for the

o r i g i n a l  f our fonts , th e exc’anaeg font l i b r a r y  and imp roved

t o o l s  rep resen t a s i o n i f i c a n t  enhance- ’ent . T h i s  author

recc-i ri,ends t h a t  l u t h e r  d e v e l op m e nr to e n r i c o the system be

con ciucte l in t~~e f o l l ~~.iri g areas:

1. Ir of f

M 01~~ $~~ Tro ll to Process te xt f i l e s  to be set i n  any

o f the f~~n~~s in the p resent l i b r a r y .  The m jor effort in

t h i s  area is t~~e gesian of a scbe-r ,-~ f~~r Tr o f I to comp ute

C har acter w i g t h ~ f r o m a font nam e and h e i o h t .  T r o f f  should

a f i l e to be p roces sed r~v the v i r t u a l  t yp esetter ,

vts.

2. Vts

~p li f y V t~ t~ set f i x e d  and v a r i a p l e  w i d t h  fonts V

stor’l in the ~I PS font f i l e  fo rmat.

_ _ _ _ _ _ _  5-~~~~~~~~~~~~~~ -V~~~~~ -V - V_5--V~~~~~~~~~~~~~~ 
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3. Soft w are Tools

A i t n o u g h  useful in t h e i r  p resent fo rm s , a d d i t i o n a l

op tions cou l i be addec to Eif ari d Siqri mK r . Fi rst , the capa-

b i l i t i e s  of p roducin g i t a l i c i z e d  and bold fonts in Ldf from

a ro m an font w o u l d  DC a s i g n i f i c a n t  im pr ove m ent. SeCond,

a lt h o uah its p lace in the comp uter t yp eset t ing system w i l l

a lways rem ai n tha t o 1 a novelt y, som e a d d i t i o n a l  text for-

m a t t i n g  O p tio n s in S q n m K r  w o u l d  m a ke it a more useful tool .

b ot h ~ rfor — it and S i gn.rr kr can he m ale to execute m ore r a p i a l y

by f i l l i n g  and sem J i n c  group s of p l o t  b u f f e r s  to the ~e rsa—

tec as cnooseo to th e p rese nt aes ign of t r a n s m i t t i n g  p lot

r ,u ffer s one at a ti -n e, and, in - a l l  t h ree Program s, the

number of g is~ r eads for each cn a rac t e r d e f i n i t i o n  access

c o u l d  he redu ced from f i v e  to two. P resently, the com p lete

ch ar acte r c efi r ,i ri o o is ac ces se i by se e K i ng to and readi ng

the raster w i d t h ;  thr ee sub seguent “ reads ” o b t a i n  the l e ft

kern , r ft , and drc , r e s r e c t i v e l y .  A f t e r  some c o m p u t a t i o n s ,

th e ent ir e b i t  p i c t u r e  can then be read i n t o  proaran m em ory

(the f i f t h  “ read ”). Inste ad, ~~~~ see~~ina to th e d e f i n i t i o n

and rea— ,ino a l l  four d i m e n s i o n s  (~ ny tes) i n t o  a t u f f e r ,  the

b it m i c t u r e  can he read into p ro gram me m or y, a fter some com-

p ut a t i o n s ,  in -a seconc “ read” . Th us, the number of “ reads ”

pe r ch a racter access is Cu t f rom 5 to 2.

4 . ~e r n i~~o

The c o n c e p t  o f  ker n in a shoul d not ~ie im p l e m e n t e d  un

t i l  Tro ff and V t s  ha ve been f u l l y i n t e g r a t e d  i n t o  the f i x e d
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and v a r i a b l e  w i g t h  font e n v i r o n m e n t .  ~hhen imp lemented, Con-

sid er at ion sh ou ld ~e qiv e r i to e i t h e r  m o d i f y i n g  Eof or creat —

inc a separate program to p rovide the a b i l i t y  to di so lay

p a irs p1 chara cters w i t h  the ke rnin g effect.

S. Plot C a p a b i l i t y

A 5 a f i n a l  en h ance m en t , b oth Tr oll anci Vts sh ould he

mgdi f~~ed ~c orocess textual 3rd g r a p h i c a l  i n f o r e a t i n n  from

the same f i l e ,  a l l o w i n g  for l i m i t e o  g r a p h i c - a l  d i s o l a y s  in a

ori rn ~a r i 1 v  t e x t u a l  docum ent. T h i s  m o d i f i c a ~~ion dem ands effi-

c ient use of m em or y as the Versatec cannot -everse caper

mo vem en t , and V fV S -v u st tie a b l e  to store i n f o r m a t i o n  in

“loc k i n g  aheai ” to c om p l e te a r a c h i c a l  a i s t i l a v s .  T h e ne ea

for comp uter t yp esetti ng Sy stem s to h a n a l e  both g r a c n i c a l

and textual data is w e l l  documented and such sy stems pr ovide

great v e r s a t i l i t y  over ot h ers where the two types must be

treated se r ar a te l y. For ex .amo l e , as ea rl y s 19 b 3,  t h e  U.S.

Gove rnm ent P r i n t i n g  O f f i c e  issue d a reguest fp r a typeset-

t ing syste m based on c o o t o c omp osit i on . Cne of th e n e gu ire—

m en t~ wa s an ab i l i t y  to h~i n 1 l e  r a n d om l y  o c c u r r i n g  qra oh i c

f o rm a t s in t ext docume nt s t r~ef . ~~~~
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A PPE~~O 1X A FONT c E sc p r Pr r u ~ s

T he SA IL 4orlts a re d i s p l a y e d  on the f o l l o w i n g  oaaes.

The ais o la y s w ere pr od uced by Prf o nt ara are in the same

order as th e l i s t  in c i n  T able I of Cha p ter 1. The f i n a l

page of the app endix was set b y  S ian m kr and is in cl u a e o to

i l l u s t r a t e  ~- e contr a st am ong ~~ e fon ts. A co m e a r i s i o n  of

th ’ SL~- IL I p r i t s  i i s n iav ea on th e f o l l o w i n g  caces and those

- d i s p l a y s  in re ference 12 reve al added Characters in the NPS

versio n s. The ad a i t i o r i s  were ma~1e at Sta n ford after the

p u b l i c a t i o n  gf reference 12. The a d d i t i o n - a l  characters have

not oeeo rem oved.
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A PPEN DI X ~ PPOGRAM L I 5 T I N GS

T h i s  aooer’rlix c o n t a i n s  the program li st i r i as , the source

codes, for the pro~~r p-’s desc ri b e~i i n the bocy of the thesis.

Eac h l i s t i r i a is orecedea b~ a one pa ge a~~sc c i c ,tion to avoid

h avir ,c to refer to var i ous cha p ters f~~~r oer ’er -aI i n f o r r a —

t i o r’. One of tr ’ e alvaritaoes ~ f the r roararr lancuace C [Ref .

1 0 )  is t~’at , ~h i l e rot sel f— l o c u r e r ,t i n a ,  it has con structs

,,ri i ch are ve ry ae scni~~t i v e; ho.~ever , wh e re necessary , corr —

m e n t S  have peen ad-~~l. Suhr~~u t i n e s  w i t h i n  C - r o~~ram s are qe~~—

e r a l l y  l i s t e d  in a starid arl ra n np r .  “~~a i n ” a p pe a rs  f i r s t  and

is fo llowe ’i NV Subr~~u~~in e S in order of ie cre a sin q oro~~—

in ence .

.4 - - -
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LIST FUN T 12 ~-ay l~~77 L IS T fO N T

DESC F~L PT I O~ i

l i s t f o n t  (—11 < f i l e n a m e >

L i s t f o n t  pr ocess a font f i l e  o f the Stan fo ro l~~rmat . It
examines th e heacer table , th e font d i m e n s i o n s ,  and the
A SC I I descr in tio r i . In do~ na 50, L i s t f c n t  iqn ores ~astea
hig h order b i t s  an D i n t e r p r e t s  18~~- i t  PDP 1O h a l fw o rd s
as lb h i t  PDP I I f u l l  words. The font d irr en si onS ari d
descri p tion are d is p layed on tre CPT screen . L i s t fo r , t
th en processes each char ac ter le f i r , i t  ion , detect m a  and
flaggi no d isc r eoa~~c ie s in ch a racter ci~ i ensi cn S or char-
acter p i c t u r ~ st orage. An oi— t i o n a l  “ — 1 ”  arcumer ,t
V i 1 SP 1 8 VS  crla r ,ct e r ~- ii -~en sjon s and p i c t u r e s  to the CR1
Sc reer .

FIL~~ 3 
V

< 1 ~~n~~re> rC~ust be a Sta n f o r d  for~’a tte d f i l e  ~4b i c n has
been re a~ into  a LY~I1~ f i l e .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - “
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LISIFU NT L IS TF O r J T L ISTFON T

~de fi ri e 0~K i f ( e r i n t f l a g )
I/con trols op t i o n a l  char d im e n s i o n /p i c t u r e  l i s t i n q
float b ytc
m t  ch arw [128);
m t  cad dr (12M)
m t  *y, *z;
char t e x t h u f  (‘~~0l , hhu # (6)
m t  bi tp tr ,b , fo, hl e ft
i ri t p r i n t t l a ~ 0;
m t  unused 0;
m t  ra f 0;
m t  l~~f 0;
cha r *çj;

ma i n (a rac , a rOy )
l ot arqc; char **arav;
m t  ~,J ;
i # (——ar ci c 4

p r i n t f ( I~P ) - .~t V T ~~PS ?“);

ex m t (  );

if (argv [11(0 ! ‘ — ‘) 4/I tu r n  on r r i n t f l a q
c - r i n ~~f lao 1 ;

=

els ° f p O P E~I(V 3r ov ( (1  , O )

o t r r l~~( ) //oet ~~~r !ab)e
c ”a ro l~~( ); / / e ~ font ii~”en sion s
fon rr )k ( ) //o~~t ~~~nt a s c i i  ~1,Scr iC )t io n
UK p r i n t f ( ” 3 .  C~~a ract er D e f m n i t i o n s : \ r C ”);
U~ co~~n Kln (2);

1db — un~~Sed
//
~~r oce~~s th e ‘ J ‘ c h a r acters in th e font

f~~ r ( m 0 < ;  i~~+)
C’~.1r1C~~s( );

pp 1 n ~ 1 r’
/ / r ~~po ~~~ ~ er~~~i i ci o r  d i m e n s i o n  e r r o r s
i f ( r a f ) p r i n t f ( ” ~~~a s t~~~ r ~.i d t h s  cr ar ..i- ~ths. ..%d\n ” ,ra f)
e lse p r i n t f ( ”Q aste r A i d ! h  — char ..~i o t h s  aM eau al \n ’)

~~ (l K f )  p r i n t f ( ”~~ern in g occurs ~d t im es\n ” , l K f ) ;
//raf sh ould egua l l~~f
else or i n r f ( ”~lo r~or- zero l e f t ros\n ’);
/ / ~~f t h i 5  ‘y,esn ’ t agree . i r k  a ‘i s —1 f i l e n a m e ’
//th en t h e r e  are e x t r an ~~oij s ~vtes oresent
p r i n t f ( ” T o t a l  b yt e s orocesse1 Zf\n ” ,r:y tc+l.)
CLOSE C f  ~~)

Pt r b l < (  ) 4//an t h r j  hdr t -~r le, Cnun t Chars in font
m t  1 ;

oy tc — 1 .;
y Cha r - .~~ 2 c-m~~c r

89 
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for (i 0 i<1 2 8 ; i + ÷ ) 4
k y ++ aet’m ’ .~- ( );

aeth w ( );

for(i :0 i<1 2 8 i + * ) if (char ~~(i ) 0) unused -$- +

j ot geth..- ( ) (//3 PIJ P— 1 0 b ytes to d PDP 11 b ytes
jot c,t
kE~~D(f p ,&c, 1);

~ EAD (~~p,~ .c,1 )
RE (fo,~1 .t ,1)
oy tc =~~ 3.;

retur ri ( Cc < <  o) : t

b yt es C x
jot ~; i//t rash x by tes ari a bu-” o u~ co u r ter
jot i ,t ;
fo r (i~~1 i<= ~~; 

j
~~÷)

1);
t~yt c 4 1.;

pp  1 0~~ l n ( x )
j o t  ~; 4 / / pr i r ’ t x c 1 a r ~ l i n e s
j o t  m

for ( i 1  i < x  ~~-,- -s- )

p u t cb a r ( ‘ \n ‘ ) ;

oh lr ’k (x)
m t  ~~ ; 4 / / p r i n t  x t1 a o~~s
lo t ~;
fo r (i~~ 1 m < ~~~; i ++)

c utC ’-,ar ( ‘ ‘ )

cha rr1~~( ) (//pr-in ~ fo nt a i r e n s i o r s

pr i n t * (“ 1 • Char ac te n st i cs \n ”

p h l r k l n ( 2 )
py t~~~(9) ;
p r i n t f ( ”  O v e r a l l  h ei -Ch t of font (o ixel s ) Zd\r’” ,

oy tes (3)
. i d t h  of w id est c ’~a ra ct e r

qet -~
.( ));

t’vt~~s (3)
r - r ir, t f (” Loc ,ica l h e i g h t  ab ove r~~s ,li ne:

qeth w ( ) ) ;
hvte s (1 ’~M
on I -‘ 1 n ( 4 ) ;

00
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f o nt bl k( 4 //orin t fcot ascii d e s c r i p t i o n

j o t  m , n;
char c;

cle f t h 0;
b i t ~’tr 2 ;
wh j le (Cc ne xtc ha r( )) 0)

te x tbuf (n++] c;
p n i n t f ( ”d .  F~~~t D e s c n i p t i o n : \ n ”);
pb 1 n~~ln(3 ) ;
forH~~O i<n ; i + + )  c u t ch a r (t e x t r ~u f 1 i ) ) ;
p o1o~~~n (1);
o y t e s ( 5 7 b  — h);

ch ar next ci ,ar ( ) 1// get n e x t ch a r in a s c i i  a e s c r io t i on

ch ar tem c
l o t  , , j;
t e mp ~~~ 0 ;
fo r( i~~U; i < 7 ;  i + ~~ ) {

i f  C p i t o t r  2 ~~ b l e f t  0) 4
ci hhu 4

~
E 4 

~ ( 
f p , h r u f , b ) ;

b v t c  =~~
b l e ft
~~ Z +  h;

sn i t ch (b i t p t r )  4

case 2: te~ r tem p I (* ~-j ~ OUO ) >>  5; break;
case 3: temp te~ o 1 (* rj  ~ 020) > >  ~~~ break ;

V c a se ~: t emp te~ o (*d ~. 0 1 0 ) > >  3; brea~~
c ase 5: temp = r e~~o Nd ~ OOu ) > >  2; break ;
cas e 6 :  t~~-nr te ’~o 1 Nd ; 0 0 2 )  >>  1 h r e a k
c ase 7: temp rCm o (*1 & 001 ) b r e a K ;

oe f au 1 r : pr i n t f (“hi t c’ t r -
~~\ -i “ , b it  ct r

e x i t (  );

i f (i < ~~) tem p < <  1 ;  V

i f  ( + + p ~ tot r > 7 Cc l e f t  I c -~ Ct- i tot n — I )  ~ ) )
b i t c ct r

1;

r et - j r n ( t’~”c 
) ;

cba r defs( ) I//p rocess one c ” a r a c t e r  l e f m n i t m o n

ch a r i ,oc, t o ,1, t ,rf t
l il t d efC, lrC , r .,,,rK

Q l  
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READ(f p,?.to , 1);
to : tp << 3;
HE AD( f p,&oc, 1);
rw = to 1 ((oc f. 070) > >  3);
kFA D (fp,~.t,1);
bvt c :+ 3.;
cc (oc < <  6)  I

UK o r i n t f (” O c t a l  code :
if C oc<8 ) 1J~ n r i r ’t f (” O O ” ) ;
else i f I oc<c ’J ) CK p ut ch a r (’O ’ ) ;
OK ori ntf (”~.o” ,oc );
OPc oh lnk (1o );
defc oethw( )—2;
if (oefc <: 0) 4//stop here, th ere iS no P i c t u r e

Ot~ p r i n t  f (”NON PRI ’iTA4$ LE\n ”)
Oic p b l n k l r i (2 ) ;
b ytes (6)
ret u no

}

0~ p n i r t f ( ”C h a n a c t e r  wi~~t o: ‘.d\n ” , cb arw( oc ));
V 

r~ C r . ~ 1)) ? char.~ (oc) :
// rw 1 c -.. — > p e t t e r  oe k e r o i n g
if  (r ~ 1: ch a rw (ad ) ra f+ l’ ;
U~ o n i n t f ( ~~~a s t e r ~ l d t h :
UK p p l n K ( 1 S )

i~E4D ( fo, 4.1 , 1);( 1  < <  3 ) ;

~ EL’.DLfo ,&r ft , 1 ) ;
1 = I ( ( r f t  4. 0 7 0 )  ‘>  3);
R E A D ( f p,~~t , U ;
r f t = ( r f t  c c  b )
b v t C  =+  3.;

V QK p r i n t f (” L e f t  k e r - ’- 1 );
rk r — (charw (oc ) + 1 );
/ / a l l  d i m e n s i o n s  b e t t e r  j i v e
if  ( r k  < 0 )  O~ o n i r — t f ( ”~~ILEPRO P 

—

O K c r i r m t f (” ~~ig h t <err
i f  (rK H 1 ) 1 K f + + ;
UK o c l n k (1 7 ) ;
UK or ir ,t fY ’ Q ows 4 r~~r too ~a\n ” , r f t )
‘inc : qetn w (  ) ;
UK c n i n t f ( ” D a t a  rcw count : ti ” , arc );
U-K ob 1 r~~ (1o);
U~< or ir ,tf (” cie fc: ~c\n ” ,defc )
/ / 0 O A  ~a1~ t ri r u O i C t u r Q  let m i t  ion
rastr 1n (i ,fc,d rc,r~.i)
01< Otl nK lo (2);

r as t r I o C ~ I c , cj r c  , r )

m t  cje fc,dr c, rw . 1//orocoss char o i c t u r Q  d e f i n i t i o n
lo t m , j , l ,r~urr rw , m
ch a r t;
jo t b~~f I~~0)
jn~ c ru 4 (2701

9?



- - --

m t  * O , * g, *n
UK o b l n k l n ( 1 )
/ /h o w man y P O P — t O  bytes oer raste r l i n e ?

((r~~— 1)/3b ~
//h~~w many raster l i n e s  each iS bytes?
m Cl b) 7 3 n / r~~ : 1;
wh~ l e C d r c )  (//wni j le data rows are left

o = h uf
for (j 0 1 < 1;  i + + )  I

kE AD(fp,~4,t , l ) ;
bvtc + 1.;

(C t ?. 070) >> 3);
(t ~ 07 );

n : c-hut;
o = p u f;
f c r C i O j < 2 * 1; i + + )

= f(c- );

=

f l u — t r w  ( a r c < ‘ r )  7 Inc :
for(i ) j < r’ij -r r~~; i l - f )

+ or (j:0 j < r.i .

OK 1 i st (o++)
Q4’- on o tt (“\n ” ) ;

Inc — n um r~~~
iefc 1 /n ;

//t rash any ex t r a n e o u s  ny fes
oyt es (defck6 );

l i s t  Cr, )
i t  *n; 4//use t(n ),s (o) ,td (o ) to l i s t  p i c t u r e
if  (*n 0) r n i n t f ( ”  “);
else p n m n t f ( ” l ” )

m t  f( o)
m t  *~~; 4

s.~i t c b  (*o) I

case i: case 1: case 2: case 3:
ne r u r rt (0 )

c ase u: case ~~ c a se ~: c ase 7:
re~ u rn (1

~ au I t : or 1 r’ ~ iC ”” e 1 c- ’ )

tnt s(o)

~~~ * — ;

03

~
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sw i t c h  (* p ) 4

case 0: case I: case ~4: case 5:
retu n o C O )

c a s e 2: case 3: case 6: case 7:
ret u r n (1)~

default: or i nt f (“he 1 ol”);

jot td(p )
m t  *p 4

s w i t c h  (*p) 4

case 0: case 2: c as t~ ~ : case t :

retu nn(O ) ;

case 1: case 3: c a s e S: c a se 7:
r e t j no (1)
a j  1 t : ~

- r j ri f ( “  
~‘ e 1 ~

-, 2” ) ;

-- -V~~~~5-~~~~~~ V V 
-
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TR A t\ISFILE 12 M~ y 1977 TRANS FILE

DESCR I P T  I o n

tra n sfile <sf> <o f> <s f> <n f> ... <S f> <of>

Transfi l e takes oai r s of aroumer ,ts . It tran sforms the
first argument of a p air , a Stan ford font f i l e ,  to a
font f i l e  of the t~.PS format w i t h  the name of th e second
argument of the p air. Tr a n s f i l e  e x i t s  jf given an odd
number of arguments or a nonexistent fi l e .  Tr a n s fi le
detects and corrects d imCns io oi n a errors~ removes unused
nytes, and d isP la ys the tr ans form ed f i l e ’ s size before
orecedinc , to the rext p air of argum ents or ex i t i n g .

F I L E S

<sf> must oe a Sta nford form atted f i l e .

<~~f> w i l l  be shortened to len gth zero if it alread y ex-
ists.

_ _ _ _ _ _  _ _ _  _ _ _-

~~~~~~~ 
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TR ANSF ILE TRANSF ILE TRAN SFILE

#def ine PEA D~IRITE OObb b //access mode for transformed f i l e
m t  fp r ,fpw ;
jot notus~ e1 o;
cha r *hytc ; //hytc counter
jot deaci ;
char ibuf (25b J ;
char thu f (25 1;
char obuf [25);
m t  obuf 2Sb);
jot big, b l kc;
jot flag;
jot charwptr l25b )
cha r *~~;
jot b i t p t r ;
char textbuf (’4801
cha r *d;
m t  g ,blefU

/* transform font f i l e s  from th e Stan ford format to
the NPS format ; correct errors as detected */

ma i n (a rgc , a roy)
jot argc ;
char **arqv 4
i O ~~ i ,k, j, f i l e p t r ;
putc har( ’\n ’)
orint f( ” \n lran sfor m f i l e s  by c~air...\ n ”);
prj r~tf(”FILE$: “ ) ;
for (i~~1 ; i < arg c ;i++) p rintf (”% s “ ,arq v (iJ)
putcha r (’\n~~);
f i l e p t r  1;
i f ((argc—— )Z2 : 1)

or in tf (l ri correct number of argum ents \ri ”);

/* by p airs, transfor m the 1st arouvnent (Stanfor d f i l e )
to the 2no arqun~ent (\PS f i l e )  
• co nt in ue u n t i l  oa irs of args are exhausted */

else w h i l e  (argc ) 4
big 0; bytc 0; b l k c
if (cmor ((o :argv (fileotrl), (d : ” si gnll L 4 ”))) big :1;
I/set ‘hi ~~ for the b ia f i l e

I f pr = ooen( arov (fileot r++ 3, 0 );
fpw = cr ea t (arq v t fil e ot r++ ),PEA DW FeI TE);
f o r (i 0 ;  i < 256; i++)

t obuf(i] = 0;

~rite (fow ,ohuf ,512 ); //wr it e blank hdr t ab l e
humo (512) //set the byte counter
f o r H O i < 25~~; j++) 4

cha rwo tr ( i l  g e t v a l (  )
c i f  (cha rw ot r (iJ 0) notused + 1

V - - - —~~~~ ~~V - .  V~—- - ~~~ - - ~~~~~~~~~ 
-- ~~V -- -
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k i ) l (9); dead = putsave ( )
k m  1 1 ( 3 ) ;  dead = outsave ( );
k i l i (3 ) ;  ciead putsave ( )
k i l l  (1 68) ;
fon tb l k( ); ‘b et as cii descriot ion
k = O ;
for(j :0;te xtbuf t jl ‘\O ’;j++)

for(i :j (texthuf( il ar ov (fi l ep tr—1 ) (k]) :

I/write a sc ii descri Pt ion
for(j 0 te x tbuf(i ] :‘\O’;j ++) 4

putch ar (te~~tb u f (i1 )
w ri te (fow ,i~,t ex tbu f( j l ,1 )
humo ( 1);

w ri te ( fpw ,&t extbuf (i 1 ,1 );
hump( 1 );
putch ar ( ‘\r~’ );
dead 128 — notused /2
I/p rocess chars in font
f~~r(j 0 i < dead; j++)

charc ief ( );
I/go bac k to head of f i l e
seek ( 1gw , 0, 0 )
for( i 0; i < 256; j++)

oh u f l i ) charwot r (i ];
//write Out the hdr table
write(fpw ,ohuf ,512 )
1* close f i l e ~s, wr i t e  out b yte count (this shou ld

agree w i t h  a ‘is — 1 ’  on trans form ed file ), dcc—
re’nent the argument counter by a pair (2) */

c)ose (for)
close (fpw) ;
i f (bi q )pr in t f (” Si ze of Zs...Zd blocks + Zci bvtes\n ” ,

a r o v (f j l e p t r — 1 J ,b l k c , b y t c )
else o rin t f (” S j ze of Zs...%d hytes \n ” ,a rav (f f l e p t r — l l ,

bvtc);
• outch ar (’\n ’); cu tch ar (’\n ’);

ar gc :— ~ ;

}

m t  cm cr (pl,o2 )
c har *pl , *o2; 4 // rtn 1 if lo:p2, 0 otherwis e
for ( ; ; ) 1

jf (*ol ~~ *p2++)return (O );
i f ( * o l f f :: ‘ \ O ’) r e t ur n ( l )

}

humo ( i)
m t  ~ I //hur?p b l k ,b y te counts by i as reou ireci
if (big )

if (hy tc+i >: 512)

97
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i f (b)kc < 255) 4
hl kc + + ;
bytc = (bytc+i )Z512

}
else if (byt c+i > 65535) 4

p r i n t f ( ”f i l e  too big ”); ex i t O
}
else by tc =+ i ;

}
e l s e  by t c  + i;

e ls e  o yt c + m ;

jot getva l ( ) 4 /13 bytes to 2
read( fpr , ib u f , 3);
o b uf ( 0 )  5 (( ibuf (0) & 017) ‘< 12)

(( i buf lfl R. 077) << ~)
C ibuf (2 ) ~ 077);

r e t u rn(o buf  10) )~

jot putsave ( ) 4 //3 t o  2 and w r i t e  them
read (fpr , mbu f, 3 );
obu f (OJ 5 (( ihuf (0) ~ 017 ) << 12)

C ( ibu f El ) & 077) << 6)
( jbuf (2) ~ 077);

writ e (fpw ,ohc,jf,2 )
bum o (2 )
return (obuf (01)

k i l l ( x )
m t  x 1 b/trash x bytes
reaa( fgr,ibu f,x) ;

m t  wornC ( ) 1 //rtn the number pt b byte words
I/to the char a cter Pictur e

read (fpr, ~buf ,3);
obuf (0J = (C i~~uf (0) ~. 017) << 1~~)

(( ihuf (1) ‘~ (177) << 6 )
( ibuf (21 & 077);

Obuf (01 :—
retur n(obu f (0J);

m t  retrw (){ b/get rw , write rw, Coor rw to cw
b/ i f rw ~: cw, set fl ag to check 1¼

fl aa 0;
read ( fpr, ~bu1 , 3);obu f (01 (Cibuf (01&077 ) << 3) 1 ((ibuf (I) & 070) >> 3);
ohu f (11 = (( ibu f (1 ) ~.07) << 6 )  : C ihuf (2J & 077);
ob u f(O 1 (ohuf tOl := 0) ? c h a rw p t r ( 2 * o b uf ( l ] )  : obuflo );
cha rw r ,trt2 *ohuf (11 + 1] = bytc
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i f (big ) charwctr (2*obuf (1 )1 ~~ (b ik c << ~);

~f (obu fEOl ~: (charwptr(2*obuf (1fl & 0377)) flag t+ .
write (fow ,obu f,2)
bumo (2)
return (obuf [O ]);

sp l it ( ) I b/oet, writ e  out 1k and rft
jot t;
read (fpr, iouf,3).
obuf (01 ((ihuf (0R077) << 3) ~ ((ibuf (11&070) >> 3);
obuf [11 = (( ihuf (11 ~ 07) << 6) 1 C i b u f (2 ]  & 0 7 7 ) ;
I/cor rect any errors
i f  ( L f l a o )  obuf (01 = 0;
writ e  C f ow, Obu I ,‘4 )
bumo ( ‘4 ) ;

char n ext (x)
lo t ~; 4 b /rtn value of nex t x b i t s  to gak
Cha r temo;
m t  m ;
temP =& 0;
for (i 0; i < x ; i+t ) I

Swi tC h (hi totr ) I

case 0: tem P temp (*p & 0200) >> 7; brea k
case 1: temp = temp : (*p & 0100) >> b~ break ;
case 2: temP = temp I C~~o & 0’40) >> 5; break ;
case 3: tem p : temp (*p & 020) >> ‘4~ break;
case ‘4 :  temp te’no 1 (*p c 010) >> 3; break;
case 5: tem P temp (*p ~ 00’4) >> 2; brea k;
case 6: temp = temp : (*p & 002) >> 1~ break;
case 7: temP = temp (*g ? 001); break ;
default: o r ir ~ff(”h j totr %ci\n ” ,hi tp tr )

ex i t ( );

if ( (if i ) x ) temp << 1;
i f  (++h jtp tr > 7) 4

oit otr = 0;

m f Ci < 8) temp :<< (8 —

return ( temp ~ 000377 );

oax (x )
j o t  x; I //oa k I raster line i~~~ P0  jot array
jot i ;
for(i 0; i < 25; i+ + )

Ob u- f(i1 :& 0;
i = 0;
w h i l e  ( x )  I
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obuf (i++ 1 = o e x t (  (x  >: 8) ? 8 : x )
x = (x >: 8) ? x 8  : 0;

comprs ( x )
m t  ~; I //c mos ir~t array into h its
lot k,hi ts l
c har  * j , *t;

= thuf ~ = ibuf;
for (tc O ;k<25;k4+) ~~~~~ :& 0;

= thuf;
bi t s i  = 8;
w h i l e  (xi I

Switch (bits )) I

case 2: *t = *t  (~~i & 060) >> ‘4 ;

= *~~ 1 (* i+- ~’ & 017) <c £4 ;
n— —; h i t s i  ‘4;
break

case 4 :  *~ *~ 1 (* ~ & 074) >> 2;

= *t 1 (~~i ++ & 003) << ~ ;
x — ;  ~ i t s 1  = 6 ;
break;

case a: *t *~~ 1 ( * i f f  & 077);
• t++ ;

x— — ; hi ts ) = 8;
break ;

case 8: *t = *~ 1 (*i++ & 077) << 2;
x— — ; b i t s l  2;
break ;

oe fau l t- : print f( ”hi tsi : ~d\n ” ,ti t sI )
e x i t (  ) ;

)

charde ft ) b/process one char d p f i n i t i o o
jot m;

I lot rw b /raster w~~1th
jot count; //~ wds in d e f i n i t i o n

~r~t rwoerwd /braster lin es cer word
rw = retrw ();
Count wordc ( );
sol it ( );
dcc = put -save ( );
w h l l p  (drc) I / / w h i l e  data rows are left

p = tbuf
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b i t p t r  = 0;
if (rw > 3a) I

read(fpr ,ibu f, (rw/36 + 1)*b ); :!
co’nprs ((rw/36 + 1)*o);
pak(rw )
write (fnw ,ohu f, (rw%8 0) ? rw/8 : rw/8 + 1)
bumo ( (rwZ8 0) 7 rw/8 : rw/R + 1 );
drc :— 1;
Count — rw/36 + 1;

else I
read (fpr, ibut ,ô )
com orsC6 );
rwperwd = (drc < 36/rw) ? drc : 36/rw;
for(i:0; I < rw o e r w d  i + + )  I

oak (rw) ;
w ri te (fpw ,pbuf , (rw~~8 0) 7 rw/8 : rwb8 + 1)
bump( (rw%8 0) ? rw / 8  : rw / 8  + I );

drc — rwoerwd ;
count — 1;

//trash extraneous bytes
k i l l  (count *6);

}

fontb i k( ) I I/get a sc i i description
jot i,n
o = h ieft = 0;
g 0;
oitc ’tr = 2;
wr~i i e  ((t ex thu f (ri++ J n extc r~a rC )) ~~

k i H ( 5 7 ~ —

• char n ext ch ar ( ) I //get n e x t  asc ii char of descri p
cha r te’nc
m t  i ,j
te mp :& 0;
for (i:0 i < 7; j++ ) 4

i f (b jtptr == 2 && hi eft 0) 4
d = ihuf
read(fpr, ibu f,b)
b l ef t =
g =+ 6;

Swi tCh (htt p t r ) I

case 2: te mo = temp 1 (*g & 040) >> 5; break;
case 3: temo = t~~~mp 1 (*ci & 020) >> 4 ; break;
case ‘J: temp = temp 1 (*d  & 010) >> 3; break ;
case 5: temP S tem p 1 (*d & 004) >> 2~ break ;
case a: temo temp 1 ( * d  & 002) >> 1 break;
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case 7: temp = temp : (* d  & 001); break ;
de fault: o r i n t f ( ”b i t p t r  %d\n ” ,bit ot r )

e x m t (  );

if (i<b ) temp << 1;
if (++b itp t r > 7 H (bl e ft == I && (bit p t r—1 ) 6)) 4

b i t p t r  2;
b left — 1;
d++

return ( temp );
}
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EDF 12 May 1977 EDF

DESCRI PT ION

edf (—1 L<~- ffn > l 1 ( 1  (<Hfn> ) (<num> ) 1 (<fn>J

Edf is an int e r a c t i v e  font ed jtor w h i c h  p rovides the ca—
r ,abi li tv of creating and m a i n t a i n i n g  fonts. If given no
argum ents, Edf enters a create mode. A f i l e n am e, i f
given is assumec to he the name of a di g i t i z e d  font
fi l e ;  oth erwise , a leadi n g “ — “ indicates that <Hf~~> is  a
vector form atted font f i l e  th at reguires conversion to a
di g i t i z e d  form be fore the e’d i t j o g  function ma y proceed.
It a point size is not soe cifie ci as an optional t h i r d
argum ent, a vector formatted font w i l l  be digitized  at a
tO point size. The term “curr ent ch ara cter ” ( c c )  j s  t~ie
p ointe r to any character p osition in a font. The char—
acter denoted by cc may or m ay not be in t he  c h a r ac t e r
buffer at any spe ci fi ed t im e. A user ’s manual (Ref. 7)
g i v e s  a c o m p l e t e  c e s c r i p t  inn of Ed f and its use. Brief-
ly, the a v a i l a b l e  comm ands are:

<number > set cc to <numb er>

+ 1—  io c rem ent c-iec rement Cc

add a ch aracter to the font at the cc

c S e change li ne s s thr ough e pf the character at
cc . pro rrp t in g for each l i n e

d s e delete characters S throu gh e #ro m the font

• e S e edit l i n e s  s through e o f  t h e  c h a r a c te r  at
c c ,  P roy r ot i n n  f o r  each  l i n e

f turn on/off a switch d i s p l a y i n g  dimensions
of th e ch aracte r at cc

i s e fn include characters s throu gh e from font In
fn must be comr ,atib le ; remember s In

1 s e l ist l i n e s  $ throu ph e of the character
a t cc

o dis p l a y the font d ecri otio r i and a ta ol e
r e f l e c t i n g  the edit status of every characte r
in the font

o enter an in t e r a c t i v e  moau le to change any

I I  
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foot /character dimension or foot descri p tion

EUF EOF EDF

o guit , warn if  c hanges  ha v e  been made but not
w r i t t e n  out

sI $ e s h i f t  lines s thr ou gh e of th e cha racter at cc
r left, right, uP, or down one pixe l  and l i s t
u lines s thr ou gh e
d

w fo wr i t e  out font to fp , then guit

<ru b out> k i l l  any comm and being executed without
<break> e x i t i n g  the orooram

Ecif p rpm nt s w i t h  the octal value of cc fo il owea by a
and guestion s “7” any i l l e g a l  commands. Commands to
ch ange cc ‘ray be crependea to any oth er comm and , and the
effect is to change cc and then execute the command.
A d d i t i o n a l l y ,  “I” m ay he prepended to any comrr anc.
‘J umbers may he in deci ’~al or octa l (lead ing 0).

F ILLS

<to> may he a f u l l  pa thn ame . ot h erwise,
“/ .fp nt s .Ol /font /” is ørepended to it. D i g i t i z e d
Hersnev font s are p laced in a tem p orar y f i l e  nam ed
“I. fonts .01 /H FON T ” .
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EDF EDF EDF

~defi ne error return (1 );

jot readfp, w ritef o ; //fil e de sCr iot or s
m t  ots ize ; /IHershey font p oint size
m t  pid ; //Child process id
jot freenode ; b /ptr to next free node in i l i s t
lot in fon t I/current character
iot w r f l a q  I / i n i t i a l l y ,  0. incr err en ted on

I/any change to flag a guit with out
//wr i ting -

jot wr ; b/f l ag to tu rn oft d i s p l a y i n g  of
b/ dia g nostics luring f i l e  w r i t i n g

m t  ma x; //32o77 used to denote base node
m t  h t,  m a x w ,  l ht ;  / / f oo t  d i m e n s i o n s
m t  bl kc; char *bytc ; //hlo ck ,b yt e counters
m t  edit ; //set to 1 wh en in edit mode
m t  delete ; //flag in che c king fo r emp t y f o n t f i l e s
lot t ht , tm a xw , t l h t ;  //temp font dimensions
lot di m; //char di m d ip l a y control swi t c h
m t  in clu d e //flag preve n t in g ac ess to 1 l i s t

b/ durin g ~n in c lu g e comm and
lot rw , 1¼ ,  r ft I/ch ara cter di ’ren siors
jo t h ct , bytes , n rc; 1/ “

j ot s, e /bc0003ni argum ents
jot in ; Ill if curre nt ch aracter d e f i n i t i o n  is

b/in character buffer, 0 otherwise
m t  c, peekc; I/characters go the comm and l ine
jot fi r st, las t / b l i n e  p trS in Character buffer
nt ch~~oci; 

/b t if char in bu ff er was mo g i fi ed
m t  *n I / i nt ege r  p ointer

• I/O, otherwise
j ot sgt ty (3 ] ; I/buffer for g t t y ( t1 )
jo t savetry; I /t e rm inal status
jot onin t r U //ad’iress of interru p t tra p
m t  *cb ar ci ef , *~~; / / c h a r a c t e r  po i n t e r s
char cstat ; b/a ol(1 5 status of Ch a r in char buf fer
cha r cies (~~OJ //hg ld~ fon t d escr ip t i on
c oar Ihu f (3a1 ; //buffe r for read(II)
char thu f( ’~O00); b/ ch aracte r buffer
m t  hdr (256J / I h cj r ta ol e of edited /created foot
lo t fhdr (258) I/temp hdr t ahi e during an include
struct node I I/a node holds info on a sin g le

I/character stored on the l ist
m t  co de b/ charac ter code
char *def; b/ p tr to char d e f i n i t i o n
jot os ize ; //5j20 of new d e f i n i t i o n
char stat ; I/status of m o d i f i c a t i o n
struct nodC *nex t ; b/ pt r to next noae in l l i s t

} 1 1 1st (12~~) ;
struCt node *head b /p t r to head of fist
s t r u c t  node * a v a i l  / bnt r  to  n~~x t  t r e e  node
stru ct node *curre nt I/ptr t o  node found in FIND
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stru ct node *insert ()!//norl p retu rned by INSERT
char r f o n t f i l e N o i ;  //f o n t f m l e  being ~ocluded from
char w f o n t f i l e l 4 O l  b / f i l e  be ing w r i t t e n  to
cha r sfort file (40 )I” / .fonts . Ol /foot /” }

b /path oam e header of f o n t f i l e  to
//pc ed ited

c har h fs i ze~ 5)I” 1O ”) I/d ef ault ot size for Hershey font

ma i o (a rgc , a rqv)
jot argc char **argv 4
j o t  i;
if (argc > 1) (//arqum ents >ed it mode

if (arav (1](O ) ‘ — ‘ )  4//d i g i t i z e  Hershey foot
i f (argc 3) 4//chec k any point si ze

if C (ptsi ze = at o i (arov (2) ) ) ‘ ‘42) 4
p r i n t f (” n oi n t size exceeds £42” );
exi t  ( ) ;

o h fs iz e
for (i :O; (*cl-+ :ar o v (2 ] ( mJ )  L z ’\O ’ ;i++ );

p id fork () ;
if C p id 0 )

w h i l e  C p id w a i t ()
else //crea te process to d i g i t i z e  Hershe y Icot

ex ec l (” me k en f ” ,” rna k e h f ” ,a rqv (l ), h fsize ,O )
reacifo op en (”/. fonts. Ol /HFONT” ,O)

else jf ( ar q v (11 (0] ‘1’ ) (I/fu l l oa th n ame
readfp ooen (arqv (1 ),0 )

e l s e  I
o arov [11
fo r (j: 1b ;(sf cntfi l e (i) *p++)

• readfo~~~~ooen (sfo r,t file ,0) ;

ed i t 1;

i n i t U
- si gnal (2 ,oni ntr ) //set in te r r u p t  tra P

w h i l e  (1) 4
setex it C )
p rint f (”\r, V.So) “ , info n t );
oee ’cc (pee kc ‘\n ’) ? 0 : oeekC
if (com rrando) ) I

o r i n t f C “7 \ n ” )
if (oeekc ‘\n ) wh i l e( (C aetc o )) : ‘\ n ’ )  ;

I.

iri i t ( )  I
m t  m ;
i f (edit ) I

i f (reacfp > 0 )  fon th d r ()
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e l s e  I
p r i o t f (” f o n t f i l e  not fouod \n ”);
ex j tfl

els e (//create mode
zhdr (hdr) ;
pr j n t f (”\nfoot hei g ht ? “1~
w h i l e ( ( h t getnurrO ) < 0 1 ht > 120)

oee kc 0; o r i n t f  (“height 7 “ ) ;  }
p r i n t f ( ”  ~d ~\n ” ,h t )

• pee kc : 0;
• p r l o t t V m a x im u m  chara cte r w i d t h ? “ ) ;

whil e ((maxw :oetnun() ) < 0 H max .. > 256) 4
peekc o o r i n t f ( ”M a x w i d t h  7 “); }

o r int f (” Zn ~\n ” ,m axn)
oeekc 0;
o r i n t f (” l c i o i c a l  h eight arove baseline ? “);
w h i l e ( (lb t oetnu-,,O) < 0 : lht  > ht )

peekc 0; c r i n t f ( ” l h t  ? “); }
p r m n t f V 7.d~~~\r ’,1h t );

~eekc 0;
o rin rf (” Ty r ,e in any on e — l i n e ”);
o r i n t f (”  foot des cri p t i on , i f de sjrer j.\o ”)
oct oame (des )

m a x  = 32677; w r f l a a  = 0;
hea ci—>cod e

~,ad— >next : 0; chr rgd = 0;
inc lude 1; freenode 1;
ir ~fo n t 0; wr 1;
head l l i s t a v a i 1 ~~~~~ l l i s t (1 )

zhd r (h) //zero a hdr ta b le
jo t nI) I
reg ist e r  m t  i
n =
for( i :0; i <25h ;  + + )  *n++

lo t  g e t c ( )  ( I/ r e t u r n  ne x t  c ha r  in comm and l i n e
i f (ceekc) I

C oeekc
teekc 0;

else I
c ce tcha r ()
if Cc ‘ ‘) neekc =

ret urn (c ) ;

f o o t h d r ( )  I / / r e a d  hdr ~ a h 1e  and font d imensi on s
m t  m c~~ar t ;
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read (readfo, hcir ,512);
read(readfp, )cht ,2);
pr iot f (” \nH ei gh t 7.a “ ,ht );
if (ht > 120 :: ht < 0) 4

ori n tf (” too high ”); e x i t O ;  }
rea d (readfp, &rraxw ,2 );
p r jn t f(”~1axim um character w i d t h  Zd “ ,m axw )
if(m a xw > 25a :: m axw < 0) I

or in t f (” too w ide ” ); ex itO ; )
read(readfp , &l ht .2);
pr in tf (”Logic a l height Zd\n ” , l b t )
i f ( l h t  > Pit H l ht < 0) 4

p r i n t f (” too hig h ”) ex i t O )
seek (readfp ,518,0)
p = cies t = 1;
for(i :0 t 1= ‘\O ’ ;it+ ) C

read (readfo,g,t , 1);
=

I.

lot getnum() I//conver t num eric st r in g and rtr n value
lot i ,base

= 0;
wh ile ((c = cerc ()) ‘ ‘) ;
if (c > ‘0’ ~~ c < ‘ 9 ’ )  4

base : Cc— ’O’ ) 7 10 : R;
oee kc c;
if (base :: 10) wh i le( (c getc ()) > ‘O’ && c<:’0’) 4

peekc : 0;
= i*base + C —

else whi le ( (c getcO ) > ’O ’ && c< ’7’)

- 
- peekc 0;

= j* base + C — ‘ 0 ’ ;

oeekc c;
ret urn ( i ) ;

• else {//there was ng n um e ric s t r i n g
oee’c : 0;
if ( C :: ‘ + ‘ )  reruro (— 2 );
if Cc :: ’— ’) return(— 3 )
peekc = c I/c w i l l  he processed later
return C— i ) ;

j ot comrr aod () 4
1* Process th e comm and line:

up date in fo n t
check command arrm um eots
execute comm and

A 0 y  Proble m s ~ return a 1~ ot he rw is e , return a 0 *b
register ~,j;

1 0 A
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jot terro , ¼ , Pi , hb, lh ;
swi t ch (te m p = qetn umo )) 4

case —2: I/increm ent infoot
if (chmoa ) putci ef ()
i ofgnt ++ ;

0; chmo c
break ;

case —3: I/decrement ir i foo t
i f (cheod) outde f~~
info ot — —
in : 0; chrnoc : 0;
break ;

case — 1: break ; //no change

default: //into rt qets temP
if (chood) p u t r ie f o )
info n t : tem c
in : 0; chmo c : 0;
brea~~

if (iofort < 0) inf on t : 127; I/checK for wraoaround
if (inf ont > 127) in fo r i t : 0;
wh i le( (c : aet co )) : $ ‘) ;
Sw itch Cc )

case ‘a ’: //ada a cha racter
i n s t r o )  c :aetcharfl; get iim o ); p:tbof
for (i :0 i<4000; i+ i- ) *p ++ :0 ;
bytes : (rwZ8 :: 0) 7 rw /~ : rw/8 + 1

i n + + w r f l a q + +  chm oa++ break;

case ‘c ’: /b chan oe li nes s t h r u e
if (acharde ’(readfp )) I

if C sets e (ht )) error
• sbase~~

for(i :s i < e ;i+ + )
for (j :Iir st j < l a s t ÷ f i r s t ;  j + + )

tbuf (1*b y t es + j ) :0;
for( i4:s i <: e i+ + ) I

p rin t f(” %3d “ ,j);
for(j :fir st j < l a s t + fm r s t j+s)

tbuf (i *b y t eS + j I getde f~~

~n++ ; cstat : ‘~~~ ‘

wrt la a ++ chrnod ++

else err or ;
break ;

case ‘I’: I/delete cha r ’s s thru e
i f (setse (12e)) error ;

log
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cstat :
for (infont :s in font<: e iof ont+ +)

i f (hdr (io font *2 3 :: 0) cootjnue
hdr (infoo t *2 ) :0; putdefO

l o :  0 w rfla g + + break;

case ‘e ’: //eoit lines s thr u e
if (ocharci ef (readfo )) 4

- • 
if(setse (ht)) error;
shase C ) ;
atty (I,sotty ) save tty : sgtty (1 );
forC i :s j<:e 1 1 + )  4

pri ntf (”\oZ3d “ ,i );
sgtt y (1 ) : 03; stt v(i,sg tt v)
for (j Ii rSt ; j < f i r s t  + last i ft

l is t ( “ ‘4c%cZc~~c ZcZcZcZc ” , t huf (i*tD y test f l )
sq t t y ( i )  :sav ett y; s t t y C l , s g t t y ) ;
pn intf (”\n I ’ ) ;

f o r ( j : f m r s t j < f i r s t + l a s t j - I - + )
thuf [i*b y t es +j 1 : getaeff

} in+ + w rf laa + + chm oa++ ; csta t :
} else error brea k;

case ‘1’ : I/sw itc h ch ar dim en sio n flag
dim (dim ) 7 0 : I ;
break ;

case ‘i’ : // include cha r t s s thru e from r f o n t f i l e
i f (setse (128)) error;
get oam e (rfor i t fi l e )

• po end Crf on tf il e , ”/ .fonts. 01/fgntb ’f
if ((tem o :ooen (rfont fjle ,0 )) < 0)

orin tf (” canno t ocen Zs ” ,r f o n t f i l e )  error;

ccy (hdr , fhdr ) read (temo, hd r,512)
rea d (tem p, &tfr it ,_ ) ;  reaci (temo ,~~tm ax w,2);
read ( temo, ~ t I Pi t  ,
if (rejectO ) I

o r in t f( ” compa t i h l e  “);

coy (fhdr, hd r) error ;
}
in include : 0;
cstat : ‘i ’; wr : 0; lrc I;
fo rCin foo t :s jn font< e; in for it++ )

i f (qcharoef (temo )) outnefO ;
else i f (ci rc : 0) outd~~fC )

}
close (temo) wr I;
for (i 0 ~< s ;i++ ) 4

Pi dr (i*2J : fb drfi * 2 ) ; h cjr (i *2+1) = fh dr (i*2+1) ;

for (i :e+1 ; i<128 ; it t )  4
h dr (1a 2 ) = fh c jr (m*2) ; h dr (i 0 2+l ] fhdr (i*2+ IH
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include = I; wrf la att break ;

case $ I ‘ : /11 1 st 1 i res s t h ru e
i f (gchardef (readfp)) I

if (setse (ht)) error ;
sbaseO
for(i :s i : e i++ ) I

p rint
for (j:first j < last t firs t ; j++)

lis t( ”Z cZ~~Z~~.cY.c%cZc%c ” ,~~buf (i*b ytes+j ]);

i t-i l-f ;
}
else error;
o reak;

case ‘n ’: //display font descri p tion and table
p : des;

‘\O ’) orir ,tf (” no de scrip tio o \o ”)
else for (i :0;*o : ‘\O’~ i t t)

out char C *p++)
put ch ar ( $ \n ’ );
p r i otf (” 0 1 2 3
printf (” 5 6 7”);
for(i :0; i<1 2 8 ;i++ ) I

if (i Z8 :: 0) 4
~~f Ci :: 0)or int f( ” \nOOO ” )
else if C i < 0100 )p rjn tf (”\riO %o ” ,j)
else pri n tf (”\r ~Zo ” ,i)

pstat Ci ) ;
I.
p r int fC”\o\ n ’ ‘ undefined ‘ x ’  unm odi fied “)~
p r jn t f( ”’ I ’ inc luded “);
pri n tf (” ’D ’ deleted ‘

~~~~
‘ m o ci i f i ed ”)

break

case ‘n ’: /b rnodif y font /char dim ensions
ins tr fl ; c qet ch a ro )
g e t d i m C )  break ;

case ‘o ’: //‘a.ujt, warn if not w r i t t e n
if (wrfl ag ) I

w rf la a : 0;
pr i n t f C “w r i t e??” ) ;
error;

ex i t  0;

case ‘s ’: /b s hif t lines s thr u e once
if (c,chardef (readfo )) 4

eeekc:0, temo=qetc ();
if (setseCbt)) error ;
shase0
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Sw i tc h (temp ) I

case ‘r ’: /Irig ht
for(i :s j<:~~ i tt ) I

lb = 0;
for(j :first I < f irst -tl a s t itt)

Nb = Ib; p 4,thuf (i *b yte s+jJ ;
if (*p & 01) lb 1~ else lb : 0;
*p >> 1;
if (hh ) *~~~ :1 0200;else *p :~, 0177;

) break;

case ‘1’ : //lef t
for (i :~~; i <:e i + + )  I

rib °; lb : 0;
for (j :fir st+1a st~~1 j> :fi rst j——)
° ~tP’uft i *hy tes+j ]
m f (C *~~&0200)>>7) hb 1 else Nb = 0;
*p << 1; i f ( l h )  *~~ = 01; lb : Nb;

} break;

case ‘u ’ //up
for(i :s <:e; i+ +) I

i f (i  :: 0) cont inue;
f cr C j :fir st; j< f i r s t + l a s U j + + )

tbuf [(i—1) *b ytes fjl = tbuf L i *bytes+j ) ;

for (j:first j < f i rst+l a st jt+ )
th u f (e*b ytes+j l :0;

break

-
- 

case ‘c ’ : //down
for (i :e i>:s i—— )  I

i f (j :: N t — i  ) conti nue
for ( J = f i rst ; j < f i r s t  + Ia st j ++ )

tt~uf ((i+ l )*oytes+j ] : tbu f (i*r ~ytes +fl ;

• for(j fir st j < f i r s t - t l a s t j-s- +)
tb uf l s* h ytes+ i ) = 0 ;

V V break ;

default: error ;

) // lis t  the s h i f t
fo r (i:s <: e; itt ) 4

orint f (”\nZ3d “ ,i );
fo rCj :f i r s t j < f i r s t t l a s t  j++ )

l~~st (”~~c ’/.c%~~Zc %cZcZc%c ” ,tbuf (i *b yt e st j 1 )

in +t w r t l a g + +  chmo n++ ; CStat =
} else err or; break;

1 1 2
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case ‘ k ’ : //write to w f o n t f i l e  and cuit
i f (chmoo) cutdef0 wr = 0;
ge tnam e (w fon tfi le )
//no wr i t i n g  to f i l e  being ed ited

if C cm p r (wfontf i le, s for it f i le) 1
cm pr (wf o n tf il e, ”HFONT” ) ) 4

p r intf (” w r i t i o o  to e x i s t i n g  f i l e  “); wr :1 error;
}
j f( (w ri t efp cre at (wfon tfi le ,00bb) ) < 0 )  4

p r j n t f ( ” f i l e ”) error;

zhdr(fhdr )
write (wr itef p, fh dr ,512) //write blank bar table
w r i t e (w r i t e + p ,&h t .2)
w r i te (wr i tefc ,~~maxw ,2);
w r i t e (w r j t e f c ,~,lh t ,? )
bl kC : 1; by tc = a; o : aes
for (m 0 *p : ‘\ O ’ ; i + + )  4

w ri t e( w r ife f o ,o++ ,1) bumo(1)
}
wr it e (w r it ef p ,p ,1) bum o (1 ) in = 0;
for (infont :0 in font< 1214 ; inf on t + + ) 4

if (hdr l infon t *2 ) :: 0) continue ; //no char here
else i f (fin ~~(info nt )) I/ b et  it from fist

if (cur reot—> n si ze := 0) cont inu e ;
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
fhd r (inf on t *2 1 .1 ) : by tc

te C w r i t e f  o, cur rent —> ‘lef , cur rent —>n si ze )
bumb ( cur rent _>~~5 ize )
f ree(cm.j rreot >~ ef)

else if (edit ) (//oct it from f i l e
gChardef(reacl fp)

p = tb u f
f hdr L io f oot *2] = ( hdr Li of ont *2) ~O377fl (bl kc<< ~3);
fh dr (iofont *2 1 .1 ) : hytc
w r i tp( wri fefo ,p , 14) bumo(Ff
p t b y teS *r ft + ~ ;
w r ite (wr ite fp ,o ,b y t~~~*Ørc )
b umo (hyteS* clrc )

els e error ;

seek (wr itef t , , 0, 0)
wr i t e (w r i t e f p,fh dr,512)

• oele t e = 1;
// remove any emp ty f o n t f i l e
for(i :OH<256 i:+ 2) i f (f h d r (i l  > 0 ) gelet e 0
if (delete ) (blkc = hyt c :0; u n l m n k C w f o o t f m l e f l )
pr i n t f C “Z 1 \ n ” , b 1 ¼ C * 5 1 ? + by t c ) ;
ex I t C )

case ‘\ri ’ : break bb sync
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defa u l t
pr in t f(”Zc “ ,c)
error

return (0)

bump (i ) //runo iog count w f o n t f i l e  size
// in blocks and bytes

jot i ; I
if (b vtc+ i >: 512) 4

if ((hlkc + (hytcti )/512 ) < ?55) 4
b l kc :t (hytc+i )/51?
b ytc : (bytc+i )Z512

else if (h y tc ti > 327o.M) 4
p r i o t f (” f i l e  too hio ”)  e x i t f l

else b yr c + i;
}
else by tc :+ 1;

• iri t cm or (pl,o?) //rtn 1 if ol 1: p2; otherwise, 0
c har *pl , *p2; I
for ( ; ; ) 4

jf (*pl 1: *p2++) ret u r o C o )
j f (*oI++ : ’\O’) retu rn(l)

cpy( ol,o2) //cooy ol to o2
• m t  *nj, *n2 I

lot i ;
fo r (i:0 i<256 i1-+ ) *n2.l- + :

opend (ol,c2) //preopod n2 to p1
char ~ 1 f l ,  o2 (1 4
cha r *p l , *o2, t (LlOl
bi p 1 b2 :
while ((*b 2++ = *bl++ ) 1: ‘\O ’ ) ;

od; bI pU
w h i l e ( (* b l + + *h2++) 1: ‘\O’ ) ;

• o2 : t; o l——;
w ri i l e ((*b 1 + t = *o2++) 1: ‘\Ø’) ;

jot re je ct o ) I //rtn I if f i l e s  are incom p a t ible ow. 0
i f th t 1: Pi t : : t l h t  1: lNt : : tma xw > m axw ) return (1 );
else return (0 )

o n i n t r o )  I //restore env iron , reset m t  tra P

1 1 1 -I

~



-- 
~~~~~~~ ~~iM~* ’~ T~ 

-
~~~~~~f • —

sigr ta l (2,oointr )

~f (savetty) 4
sgtt y( 1 J = savett y
save tt v = 0;
St t y (1, sot t y ) ;
savetty : 0; V I

I-
reset0

}

jot qchardef (fo)
/* Get the ch aracter d e f i n i t i o n  for th e Curre nt V

character, put it in the char buffer, expand
b la o x rows, and ais p lay necessary diagnostics *1
jot fp; I
rea ister i , J ;
register char ~ro;
if (in) retu rr i (1) b/i t ’s al rea d y there , rto I
if (find( iof on t ) ~~ include) 4 I/it ’s on the fist

i f (Curr ent )stat ‘d’) I
p r int f (” de leted ‘I);
returr ilO )

tø = tbuf
chardef = curreot >ief

= *chard e ff+ rw :& 0377 ;
t-w : (* tp t t  *char de ’++) <C 8;
if (rw < 0) 4

pr intf (”Zo raster wid t h  Zi “ ,inf o n t ,rw ) return (0)

bytes : CrwZ~ 
: 0) ? rwb 8 : rw /R + 1;

~~t p + t  = 1k = *cP,arle f++ 1 k :~ 0377 ;
1k :: (*tp+, = *char (~.f++) << A ;

r ft : *ch a r dp f+ + rf t =~ 0377;
r ft :: ( * t p + ,  : *c~~arde f++ ) << 8;

= nrc : *c~~arap f+.; lrc :~ 0377; V

drc ~~ (*tn. 4 = * c b ar d . f + + )  < <  8;
if ( c,rc :: 0) 4

• p r i n t f (” Q n m n t a b l .  If;
rerurn (0)

rot : Nt — (( l rC  •

for (m: () i ‘ -t ;  i s .)
for (j :0 j < b y t e S  j + . )  • t c + +  = 0;

fo r (i:0 m < arc ; i i - + )
fo r(i:0 i ( bvt e s j + + )  *to+s :

for (i= 0 ; i < o.- it; i s .)
fo r (j:t) 

i < bytes it .) *~~p~~+ : 0;
if (..r &i~ d i m )  ccbar tlm m O ;

ret ut - nC 1);

//get it f t - p m  the f i l e
if (h cir (in fon r *21 == r~) 4

p ri n t f ( ” uode fine c N ); return (0)
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I

if ( C j :  ( h d r ( i n f o r m t * 2 1  ~. 0177400) >> A )  1 0)
j =& 0377;
seek (fp ,j,3)
seek (fo, hdr (infc n t*2+ 11 , 1)

I-
else seek (fo, hdr( inf onr* 2+1) ,0);
read ( fp,~~rw,2)
if (rw < 0) 4

p rir it f (” Zo raster w i d t h  Zd “ ,io font ,rw ) returri(0)
}
reaa ( fp , &1 k , 2);
read( fp , &rf t , 2);
read (fp,~.r1rc,2)
if (arc :: 0 ~& wr ) I

o riotf (” o r i n t a b l e  ‘$);

ret urn (0)

bot Nt (drc + rf t)
bytes (rwZ8 :: Q )  7 rw/h : rw/8 + 1;
to tbu fl

= rw ~ 0377;
*tptf (rw & 0177400) >> A ;

= 1k ~ 0377; *tp ++ lk & 0177400) >> 8;
& ij 3 7 7 ;  *tp++ : (rft ~ 0177400) >> 8

*tp++ : drc ~ 0377; *~ p+~ 
: (drc & 0177400) >> A ;

for(i :0; i < rft; i++)
for(j:0; j < bytes ; j + + )  *tp ++ : 0; V

tor (i :0 I < drc itt) I
rea~~Cfo, jb u f , bytes) ;
for (i:0; j < byte s jt+) *tp++ : ihu f t fl ;

fo r (i :u; i < hot ; itt ) 
V

for (j:0 j < p ytes ; j++) *tp -s- t : 0;
if (wr ?~& aim) o ch a rdimM
returo( 1)

lot setse (x) I/set COm ma nd  arr~s S and e
• in t x I

oeexc = 0;
s = getnum()
If Cs < 0) 4

s = 0; e : x 1
ret u t -r iCO);

e = getnum ’~)
if Ce C 0) e = s;
if Ce < s) err or;
m fC (s >: x H e >: xi && * :: 128) error;
if ((s > x H e > xi : ht ) error ;
return(O)

l i s t  ( fm t ,hyt
/ /li5t hyte, bi t ~~~y h i t , 0:> ’.’, i:> ’O ’
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char * f m t ,  byt I
pr i nt f C fmt , 0200&byt? ‘0’ : ‘ $ ,0l 0O&by t? ‘0’ : ‘

0040&byt?’O ’ : ‘ . ‘ ,0020&hyt’’O’ :‘ ,‘ ,
00i0~.byt ’’O ’ :‘ $ ,0004&byt °’O ’ ‘ ‘
0002&byt ?‘O’ :’ . $ ,0001 &hyt ?’0’ : ‘ ‘ );

}

i t - m t f i n d( i )
//if Current character is on i l i s t ,  rtn 1 and
//current p oints to correct node; ow, rtn 0

lot i 4
reg ister StruCt noce *otr
otr = head
w h i l e  Li > otr—>c oce )

p tr : ptr—> o ext;
i f (i :: pt r—> code ) 4

current : ptr

ret urn ( 1);

else return (0)

getrlame(f Vj le )
//get name endin g in ‘\O ’ and stick it in f i l e

• char f i l e (J  I
w hu le ((c aetcO ) :: $ ‘ )  ;
if (c I: ‘\n ’) I

p f i le ;
do I

= c; oee kc :
V } .~hile ((c = cetcO ) 1: ‘\n ’);

=

putdef () I
b/put d e f i n i t i o n  in char b uff er on fist

if C f i n d (m n f o n t ) )  ln ode (cu rren t, jn fon t)
e l se I

ln o d e (in sert(a v a i l ,info nt ),in fo nt)
if (frepoode > 1?8) IV 

p r i o t f ( ” ove r fl ow ”) e x i t 0
}
ava i l = ~,1 1ist (t+ freeoo de ) ;

I-

lno de (p tr ,k) //do the work for PIJTDEF
stru ct node *otr m t  k; 4
reg ister m t  i , j re q iscer char *tp
m t  clea r ;
ptr— >code =
i f (cstat : ‘d ’) I

ot r— > st at = Cstat
retu rn ;
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b/c ount blank rows at top and bottom
n t  = bat = 0;

0~ clea r = 1;
w h i l e (i  C ht && clear ) 4

for (j:~~ j < bytes + 8; it s - )
if (t h u f I i *b y t es+ j] ~: 0) clea r :

if (clear) rf t : i+ 1 ;
i ti- ;

if (i C ht) I
h t — l ;  clear = 1;

w h i l e ( i  ~ 0 &~ clear ) I
for (j:8 j C byteS + 8 j t l - )

if (thu f (i *b yt ~~s+j ) 1: 0) cle ar :
if (clear ) hcr = P i t — i ;

drc : (arc) 7 Nt — (rft+h ot ) : 0;
i f ( d r c  : 0)  rft : 1¼
to = p t r >*ief al lo c (b yt es* rir c+8)

= rw ~ 03 77; *tp +t = (r.~ & 0177400) >> A ;
1¼ & 0377; •to++ (1k & 0177400) >> 8;

: r f t  & 0 3 7 7 ;  • t o - s - + (rft & 0177u00) >> 8;
= a rc & 0377; *tp +-~ : Cdrc & 0177400) >~ A ;

for (i :rft i < rf t t dr c i i-+ ) I
for (j A ; j < b ytes + 8; j+ +)

: thuf Li *bytes +H ;

p tr >nSize = 8+drc *bytes ;
p tr— > St at = csta t

struct node *in sp rt (a ,i )
//rtri a node for PtJ TDEF to use

st ruct node *a; ir i t i; I
r e g i s t e r  S t r uc t  noce * pt r , *te mp

temP ot t - head ;
• wh~ le( m > c t r — > c o a e  ) I

t em p  = p t r

O t t -  otr— >ne x t

if (ott- : head) I
a— >n ex t head ;
head

else 4
a—> rm ex t temr ,—>ne xt
tem p— >r - e x t a;

a— > sta t = a— >ief : a—> nsize : 0;
r’turn (a) ;

sbaseo ) 4 I/set hori zontal starti ng Point for char def
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firs t :8; last = b ytes ; //normal Char , default
if (bytes > 9 )  I I/too wide, get a s t a r t i n g  ot

p r intfC” \n t oo w ide...st art in q where ?“)
oeekc = 0;
w h u l e ( ( l a s t  = a etnumO ) < 0 ~~ last > rw )

peekc :0 ;  o r j n t f ( ” w h er, 7” ) ;

oee kc = 0;
last : (last : 0) 7 1 : la st /8 + 1
f i r s t  : first + l a s t — 1
last : C (h v t e s+8 —fi r st) > 0) 7 9 : b v te s t h — f i n s t ;

getdef() 1 //oct one b yte of a d e f i n i t i o n
iri t ma s k , m , j
peekc = 0;
w h il e ((c : oetc0) 1= ‘ 0 ’  ~~ c 1: ‘ . ‘ )  ;
oeecc = c;

j :
mask : 0400;
wh il e ( ( j+ +  < A )  ~~-( C (c oetc0) :: ‘ 0 ’  :: C :: ‘ ‘))

~eekc =
if ((mask : ~~ sk>> I ) ~~ c ‘0’)

= : m ask ;

retur n ( i );

ostat (i) I/print char status for co lt tab l e
lot m; I
if (find(i )) I

-

- Swi tC h (Cur re n t > st a t ) I

case ‘ci ’ : pr i~~tf (” D
case ‘i ‘ : p r i n t  f C” I “) ;break;
c ase ‘e ’: or i n t l ( ”  ‘~ “);pr eak;

1-
else i f (h d r( i*2I :: 0 )  p r i r m t f (”

else p r i n t f ( ”  ~ 
I’);  

V

ocharcj i r ro ) I I /dis p lay char dim ensions
m t  I ;
j f ( ( i : hd r (in fo n t *2 ) ~ 0377) :: 0) I

ori n t f (” un d e f ir~~i”) retur n;

p r i n t f ( ” rw %d cw ’
~i “ ,rw,i )

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ rk %d ” , l k , l k )
else i f (1k) 4

i f (lkti ::r~~)p r j o t f ( ’l k ~~~~ rk~~~d ” ,lk ,0)
else p r i n t f (M ) k ~~~d rk Zd ” ,l k ,rw — i — l k )

el s e o r i n t f (” l k Zcl rx d” ,l x , r w — i ) ;
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pr int f(” ht %d lh t  Za “ ,ht ,lh t );
p r i n t f (” rf t Zd drc %d\n ” ,r ft ,drc ) V

oetdim () I
/* Look for a number and/or name. Take b oth as
a reguest, rejectin a i n v a l i d  reauests w i t h  a ‘ 7 ’
Q uit on ‘ t ’ ari d return to the main command loop */

m t  i , j , font ; char name (201
h dr (info nt *2I~~0377 font :0;

w h i l e  (1) I
oeekc 0; p r in t f(”\ oZ 3o— > “ ,inf o o t)

qetnum0 cetnam e (name )
if (cmp r( na rne ,” t ”)) break;
i f (cmpr (name, “i “ ~ ~ in st r ( )
else if (cmn r(n am e , ” irt o n t ” )) I

info n t  j ;  i : gcharde f (reao fo )
) else if (cmo r (ri ame , ’ -,”)) I

pri nt f (”%s\n ” ,aes )
pee~~c : 0  aetrmame (aes )

} else if (cmo r(r ame, ”o”)) och ar aim 0
else i f(cmpr (nar re, “f’f )

pr i n t f (” h t  Z c ma x w %d l h t  %d\n ” ,Pi t, m ax w , l h t )
e]se if (cm or (nam e , ” ht ”)) 4

i f ( i  >: lh t ) I  ht : i ; w r f l a g t t  }
else o r i n t f ( ”\ n ?  I,);

)e 1se if (cm ~’r(riame, ” 1 h t ”))
i f (i  <: h t )I l h t  : m ; -..~r f l a q t +  ~
else

~, else if(cmp r (rame , ’~ma xw ”)) I
if (i  < 0 : i > 256) {maxw 1; w r f l a g + t  }
else pr intf (”\ o ? “);

else if (cm p r (rame, ”cw ”))
if(g cha raef (reaafp )) I

i f ( i  <: rw )  I
hrj r~~in fon ~~*~~) =~. 01774u0 ;
b l r h n f o n t * 2  :1 i 0377;
1 k rw—i 1~~nt = 1;

• ~~e lse o ri nt f (”\ ri ? ”)
} else n r m n t f ( ” cw now za\n ” ,(rid r (i o f jn ti :i ));

else if (cm or (n am e , ” rw ”)) I

~f (acharaef (reaofp )) I
i f (i  <: m a x w )

rw : m; font 1;
if(rw C j) I

hd r(in fo rmt *2 ) :& 0177400;
hdr (in fo r f*2 ) = 1 m & 0377;
1¼ 0;  fori t : 1;

~~els e ori otf (” \n? ”)
else p r m n t f ( ”  rw now ~1\n ” ,(rw in ;

}e l s e i f (cm p r ( na m e , ” Ik” )) I
if (ichard ef (røa’ifo) ) I

j )  I
i f (i  : 0 )  I1 ~ 

: m font = 1;
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else orin t f(”\o ? N ) ;

else if (i  C: rw—/ ) 4 1~~ 
: i; foot = 1; }

else pr intf( ” \n? ”)

~ else p r j r i t f (” 1¼ now %d\n ” , (1k :
else if (cm p n (n am e , ” rk ”)) I
i f  (V z m c h a r a e f  C readfo ) ) I

if (rw : j) I
if C i : 0) ; else p r irit f(”\n 7 “);

} else i f ( i  C: nw — i )  I
jf (j+l k :: rw—j )

• else I IK = rw — i  fon t
} else on intf (”\n ? “);

} else or intf(” \o? “);
} else p rm n t f(”\n ? ”);

i f (font ) I
w r f l a a + + c st at ‘ rr ’ ;p u t d e f f l ;m n  :0;

i rm str() I //~~i s o 1 a y i n s t r u c t i o n s  l~~r GETD IV
p r i n t f ( ”M o d i f i~ih )e ~0NT dimensions are \n ”)
or~~ri t f (” Pieic lht — $ r t  m ax ch aract e r w i d t h —  ‘ma x w ’” );
p r m n t t ( ”  log ica l  h e i i b t—  ‘l h t ’\n\n ”)
p r i n t f ( ” M o d i  f i a o l e  CH4k~~CTE R ri im e n s io n s are:\n ”);
pr in t f ( ” raster w i d t h —  ‘ rw ’ ch aracter w i i t h —  ‘c-n ’”);
p n i n t f (”  l e f t  kern— ‘1 k ’ rio hf kern
p r i ntf(”T yoe ‘ V i ’ fcr instructions , ‘o ’ fo r “)
p n i n t f ( ”~~ime n sio ns of ch a rac ter in buf fer .\r~”)
p r in t f (”T o m ove to ano trier character, uooate “)

on r~t f ( “ ‘ I nf ~~nt ‘ .\r ” ) ;
pr io tf (”\ri G et loot dimen si o r , s w i t h  ‘ f ’ • “ ) ;
p r in t f (”~1o~~if y font na— e w i t h  ‘ a ’ . If you ’ re adding ”);
p n i n t f ( ” a\n cha racter, ~,ak e changes in t h i s  order only: ”);
p n jrl tf (” ‘ rw ’ , ‘ 1 k ’ , then ‘c~.’ ’ .\n ”)
p r i n t f (” \o lm o os sihle mph f i c a f i o r s  are rejectea. ,..”);
c r i n t f ( ” scme exa m p le in ri ut s m i g h t  b.\r ’ )
o n i n t f l ” ‘22 1b r ’ , ‘0~~3 i n f o n t ’ , ‘ i ’ , o r  ‘O lk ’\n\ri ”);
p n i n t f ( ” Y o u ’ l l  be c-rnmc- tea w i t h  a ‘ —~~~~‘ . • ‘ ) ;

o r i n t f ( ” i~Nen you are f i n i s h e d ,  tyoc ‘ t ’ ... \n\o ”)
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PRFONT 12 t-lay 1977 PRFONT

DESCRI PT IUN

p rfon t t— < oum a er > l <fn> < In> ... <t o> V

Pt - f ont takes fpnt nam es or f u l l  p atho am es as argumen ts.
For each argument, Pt - font d i sp lays the font, setting the
characters in the chara cte r code c o l l a t i n g  seduence .
Character Positions are set ari d aooear as th ey w ou ld if
used in docum ents. The fonts are oi sp la ye o in a 9 inch
h orizonta l f i e l a  w h i c h  ma y he adjusted by an optiona l
leadin o araum er it, a a ec im a l num ber betw een 1 and 2b4 .
The de fault f i e l c  w idtr m (0 in ch es ) is 216 bytes.

F I L E S

<t o> m ust he a d i c i t i z e d  f i l e .
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PRFO NIT PRFONT PRFOt~T

~defir ,e SPACE 1 lb one 1/4 in ch v e r t i c a l  space
m d e tin e fliP 230 II too margin

~de fine PAG EHI 14*100
jot roww , rows;
m t  l m necount PAGE PT ;
m t  oagew th ;
j ot pndev, ob ey, in f oot
j ot N t , m axw , l h t ,  fry ;
m t  he ad, t a i l ,  ooleptr;
j ot zero 11 ), Ndr (2561 ;
char * lp , *p
char If o ia ; char ni 0 1 2 ;
char header (Li01 (“/ .to n t s .Ol / fo ntb ”) ;
char prp uf (1321 , r,lhu + (2641
struct cnoae I

tnt c c ;  b / cha r  code
Cha r *op tr b/ — > l st raster l i n e
cha r *b o t r ;  II—> n ex t raster li n e
iri t rw; //raster l i n e  w i d t h
lot b ytes /bbv tes per raster l i n e
lot 1 ¼ ;  //le ft kern
iri t r ft ; //rows 4rpm too

m t  a r c;  //iata row count
} ~ l m sr (1281;
stru ct cnoae *a;
Stru ct cnode •fset (12~~l ;

m aio (argc, arcv )
jot argc ; char •~~arav ; I
register m t  I, ar gp tr ;
char o~~;
argct r = 1;
if( (praev :onen (”/aev/soo ” ,1)) < 0) 4

oni ntf (” car,no t oper~ o r m n t e r ” );exi tfl ; )
m f ((c l oev ooen (”/dev /nvp ” ,l ) ) < 0 )  4

c ,riotf (” canno t coen olo t fe r ”) ;exi t () )
i f (ar qvtll( U ) :: ‘ ‘ )  4//r.set oacewth

r’aoewt~ 
: atoi ( &arav 11 ) (11 ) ao :

else I p aqewth = 216; go = 0;
m i t  U;
whi 1 e (~~~argC 1: go) lb/process al l  f i l e s

o = ar av la r ac tr+g o l ;
if ( *p :: ‘I’ ) 4 / b f u l l  oathname

if ( (fp:aper’(arav (araotn+g oJ ,O)) < 0) 4
o r m n t f ( ” ca rinot open ~s” ,arav faract rt oo J );
e x m t O ;  }

p r i n tf( ” Z s opeoea....” ,arav (arqotr+qol );

else I /bp repenc /fonts. O l b lon t
fon (i :1b ; (heade r (i1 : *pt+ ) 1= ‘\O’ ;i ++) ;
if ((fp :ooen (hearler ,0)) C 0) I

p r i n t f ( ” car~oot ooen Zs ” ,heade r) exit( )fl
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pr i n t  I (“%s opened.. . . . “,header )
io fpo t = head ta l l  = nodeptr = r~~~w = 0;
readC fo, h~~r ,512) read ( fp , %h t , 2);
read ( f o, &ma x w , 2) read ( fp, & I Nt , 2);
check () //check for bad font f i l e

if ( Nt < 82 ) I
//se t vent sp ac ini q
if  (Nt C: 40) rOws = 2
e lse rows = 3 ;

else rows 4
//pgbk if font om sola y won ’t f i t
i f (nropm (nn w s *ht + 40 ) )  naciehn eaKo )
p : orhuf for (i:0 ;i<oO ;i++ ) *~~++ I ;

for(1 0 (*p++ : arqv (argc,tr+ool Li ) ) 1: ‘\O’ ;i+t);
= nl ;

b/ center , writ e  fcnt name
wri te (ordev,orouf, i +62);
for (i:0 1<25; 1 ++) wni te(oldev ,zero ,2 );
ljneco urit + 25;
w h i l e  (1) 4

get row C );
out rowU
if (infont > 127) break ;

close (fp ); print f (”c bosed \ri ”) a rqp t rt+
// i f need he, cchk
i f ( o r o o m ( S P A C E * d ) )  o aq e b r ea i < ( ) ;
else soace (SPACE*2);

• 

V 

e x i t U

i n i t o )  I
register lo t m ;
for(i :0 m < 128 i++ ) fset (i l : ~c l i s t 1 i l

pagebreak () I //oaoe eject
j o t  m ;
cha r err;
er r :  cvers (oboey,02O );
i f C err :: — 1 ) 4
pn i n t f ( ” i n v a l i d  filec jes it - i pagehreak\r ”)
e x i t O

for (i= 0 ;iC TC P;i ++ ) wri te (pl nev ,zero,2 )
l ir,ecount = TOP;

o e t r ow ( )  I //oet a row of  chars to pl ot
i f (t a i l )  I

roww : fset (++t a i 1 ) >hvte s
riead = t a i l + +
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w h i l e  (1) 4
i fCge td e fU ) I

i f(rp ww + f s e t (t a i l l — > b y t e s  C: oaqewth )
nQ ww :+ f s e t (t a m l i — > b y t e s ;

else (t a i l— —  ++ jn form t; breakfl
if (f+m n f ~~r~t > 127) break ;
ta i l  ++ ;

I-
else i f C + + i n f o n t  > 127) brea k;

putrow () 4 //plot the row of characters
register lo t h , i , b ;  jot t ;
struct cnode •orr ;
for (h:0 N C Nt ;  ~ tt ) I

p : &plbu fI24)
p tr = Iset ((t : heaifl
fo r (b:headfl<:ta ilfl++ ) 4

i f (ot r— > arc ) I
i t C h  : ot r— > r f t  &l~ h C o t r — > r f t + o t r >drc )

//1p— > next raster li n e
lp : ptr — > l o t r ;
//do it by byt es
for(i :0 i<pt r— >byt e s;i ++ )

//uoOate !ptr for next oass
o t r— > l p t r  :+ ot r— >b y t es

I-
• 

- 
//hl an k l i n e
else for (i :0;i< otr—>h ytes;i -i- + ) *pt+ = 0;

//blank chara cter
else for( i 0 i<ot r— > h yte s i+ +) *~~+j  0;
p t r  = fset (t +t J ;

//p l ot 1 raste r l i n e  p f row of characters
w r i t e  (oldev ,p lbuf , roof C roww+2L4))

//row plotted , p lo t some w h i t e  soace
Ior (h:0 hC5 h++ ) wri te (oldev ,zero ,2) ;
lio ccoun t :+ ~~ t5;
//tree bytes in reverse order
t o r (i :tai l i> :head i—— )

if  ( 4  se t  (ii — >oc ’ t r)
free (fset (i )— > ootr )

lot qetaef () I
lot b Jkc,bytc reni ster I;
i f( hclr( iofo n t *2 ) ) I

b l k c  : (hdr (in fo rm t *2 1 ~~0177400) > A ;
r ’lk c :& 0 3 7 7 ;
hyt c : hdr (inf ont *2 f1H
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i f (blkc ) 4 //ptr is in b i ks and bytes
seek (fo ,b lkC,3) seek (fo,bytc,1); }

else seek ( fp, bytc , 0);
qetrm odeO
a— >cc = in fon t read (fo, &a— >rw,2 )
read (fo ,&a— >bk ,2) read (fp,&a—’rft ,2 )
reaa (fp ,&a—>drc,2 )
a—)by tes (a— >rw%A == 0) 7 a— >rw/A : a— >rw/R+ 1
if (fcheckO ) 4 /Icheck for had char d imensions

if (a—>drc ) I //oeea bytes ?, ca l l  a l b o c
if ((i :a—> ootr :a— > Iotr :alb oc (a—>d rc *a >bytes))<0)I

p rint f (” \n out of memory...”);
p r i n t f ( ” use a sma l l e r  paqewi ath \n ”)
e x i t O ;  )

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

returo (1 ) ;

)
ret urn (0 )

}

getrioce () I
if(node otr > 127) 4

p r i n t  fC “ove r f lo w ”) e x i t C);)
a = fset (nodep tr +t]
a—>op tr : a— > lp t r :

}

lot rpof (x)
jot ~; 4 //se nd p lo t t e r  even ~ bytes onl y
i f ( x Z 2 :0 )  return (x )
b /for some reason 264 byte s crashes orocram
i f ( x  :: 263) return (262)

= 0; r et u rnC ++x );

space (x)
m t x; 4 I/pl ot x 1/4 inches space
m t  i
t o t - C l  0 i < x *50; itt) w ri te(pldev ,zero ,2)
linecou n t + x *50

check () 4 I/Pr int then exit on bad f i l e
i f ( N t  < 0 :: m axw < 0 :: i P i r  < 0 ::

Pit  > 256 1~~~ ‘naxw > 2Sem : : 1hs - > Nt )  4
p r i n t f C ” b a d  f i l e ”); ex it ()

lo t nr oom (x)
m t  ~ ; 4 //rtn 1 there are not x p lot lines

/b l e f t  before bottom; otherwise, 0
if (li oe c ou n t • x > PAGE S-I T) return (1 );
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else return (0 )

fcheck () I //if bad chardef , rtn U to Skip it
I/ot herwise; rtri 1.

if ( (a— >rw<0 : : a—>rw>255 ) : : a—> r ft<0 : a— >rtt>255 )
U (a— >lk< 0 U a—>Ik>2 55 ) U (a—>d rc<0 N a >drc>255 )

) I
on j n t f (”\n j n v al j d value for character ‘Z c ’\n ” ,inf ont );
p ri r i t f C ” rw Zd\trf t %d\tlk %d\tdrc Zd\o ” ,a— >rw,

a— > rf t, a—>b k, a—> d rc );
return (0);

else retu rn( l )
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SIGN MI’~R 12 May 1977 SIGNMKR

DESCRIPT ION

sigomkr <In>

Signmk r reads lines from <fn> and p er forms l i m i t e d  te xt
processing . It sets the te xt in < In> jn t h e  s e le c t e d
fonts. Reference 7 p rovides a etaml e d  instructions for
its use; however , a ori e f descri p tion of av a i l a b l e  com-
mands is listed below:

ESCf < fon t oame > Change fonts

E S Cc < t e x t >  Ce nt e r < t e x t >

ESCo<c har acter cope> Set the ch aracter indi cated
by the code

ESCpo oaragraon

ESC pq pagebreak

F I L ~.S

<f ri> i s a  te xt f i l e  interspers ed w i t h  any of the above
commands.
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SIGNM s~R SIGNMK R SIGNMKR V

/

#define TOP 230 /1 too m arg in

~t-1e fine PAGEHT 14*100
lot noww
jot si 0;
jot oaqewth 216;
j ot linecour i t PAGEH I ;
lot oldev , inf o nt , in , base;
m t  N t, m axw , l h t ,  fo, ip , r;
lot oodeotr , opeobits
j ot zero (32), hdr (256] ; 

•
char *lp , *p, *t, *n, *p~~
cha r esc 033; criar blank 040; lot c;
char header (401 I”I .fcnt s. 01/form t /” ) ;
char phuft °0) , thu f(~~0), p lhuf I2b 4)
char fm a rk (128];
cha r foritname (201, ochar (10 )
str uct cooae I

lot cc; b /ch aracter cooe
Char *optr I/— >l st raster l i n e
m t  r w b /raster l i n e  w i d t h
m t  b ytes //bytes per raster l i n e
lot 1 ¼ ;  // left ke rn
j r~~ r f t bb row s from too
m t  drc I/aata row count

) c l i s t  (126] ;
struct coode *a, *Ot r
struct cnode * fcha r (12A l

m aio (arqc, arcm v)
lo t argc ; ch ar **aroy ; I
it Cargc < 2) ex i t U ;
else i f C (io :open (arov (1],0)) C 0) 4

c r i o t f C ” cao not oren Zs ” ,arqv (l ]) ex i t O ;

i ni it C);
w h i l e  (oetbnO ) o u t ln O ;
p ni r ’tf (” closed\o ”); ex i tU

i o i t ( )  I
re gister lo t i;
l f ((pldev cpe n (”/dev/rvo ” ,l)) < 0) 4

o nin t f( ” canoot ooen ol otte r ”) e x i t U
1-
for (i :0 iC 128 i++ ) f c h a r (iJ :0;
o = fm ar k for (i:Ofl<1 2 $ ;i++) ~~~~ : —1 ;

= 0 c fo nt (”SAI LIO” ); I/de fault font

m t  oetbo () I b /rto it there ’s a li n e  to

12Q
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//he ol ott ed otherw jse, 0
c har ¼ ;

= tbu f
k = U;
w h i l e  ( ((*i- : qetcho )) 1: ‘\n ’) &&

( * t  1: ‘\O’ ) ) I
if ( kV + + :: 89 ) 4 *~~ : ‘\o ’; break ; }

~
}

~f ( *~~ :: ‘\O’ ) roturri(0)
else returo (1 )

putl n () 4 //plot as ,ruch as can fit  10 PAGE~~TH
register m t  ~,l ;
roww : o; pagewth : 216
if ( si : 0) s1 = 24;

= thu f ~ = ptuf
w h i l e  (*t !~ ‘\n ’) I

i f (*t : esc) I if (escharO ) break; )
if (t i b c h a r U )  brea k

}
*0 :

if (t :: thu f ) return ; I /nu l l l i n e  in input f i l e
//check fo r room
If C nroo mCht + (ht / 10 4 - 1 ))) paciebreakO
for (h:0 h<ht hs+) 4 V

= ~o lh u f (s 1 ) *p) : o; o pe r ib it s  = 8;
ptr : fchar (* (o : obuf)) ;
w h i l e  (*p 1: ‘\n ’) I

r otr >rw
V if (ctr— >drc ) I

if (h > o t r — > r f t  &~ N < p t r— > rf tt p tr— >ci rc)
= N — ot r— > rf t

J o  = ot r— > op t r  + j *p t r— >b y t m s
wh i l e ( r  > 0) 4

sh i f t U ;  r =— 8;
I else 4

lp = zero
w h u l e (r  > 0) 1

sh i ft M  r :— 8-;)

1 else 4
i p ze ro;
w h i l e (r  > 0)  4

s h i f t o ) ;  r = — 8 ; )

ot r  fchar (*++p) ;

I/plot one row raster l it - i c
w r i t e (ol dcv , p 1 r~u f, roof ( roww+$ 1 *6)

//p b o t some w h i t e  soace
for(h :0 h < h t b l o + 1 ;h + + )

w r i t  e (ol ‘ley,zero, 2);
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linecount :+ ht + (h t /10+1 );
sl = 0;

I

esch ar o ) I //esc— soec ial characters
m t  I, h i , space
char tt , *th , *te
if (t  tbu t ) I

if ( ( C  = *++t) == ‘ 1’ )  4 //fo ot chanae
n = fontoam e t+ s ;
w h i l e  ( (*o = *t +l ~) : ‘ ‘ ~~ *0 1: ‘\n ’ )

n+t

‘\O’ ; c footC fonto ame);
if ( (tt : ‘\n ’) :: ( * t  :: ‘\o ’))

t tb uf return( j); )
I e lse I f (c == ‘s ’) I b/need soace

n = oCha*1 t++ ;
base : (*t :: ‘0’) ? A : tO ;
w h i l e  (num (*n : *t)) I

c++ ; t++ ; }
‘\ O’ ;

h i : oct (ocha r ) * Nt ;
if Cni r o o rmt (hi) ) 4

oage brea kU ~ thu f re t ur rm (1 ) }
for (i:0;i<b j H++ )

wr I t e (ol dev ,zero, 2);
linecount :+ hi ;

= t bu f; retu rn (1 )
else i f Cc : ‘~~‘){ /bri o as cii e g uiva l ent
o : ochar t++ ;
b ase : (*t :: ‘0’) ? 8 : 10;
w h i l e  (num( (*o : *t)) ) I

o++ t + t ;
= ‘\O’ ; t— — ;

*~~ = (C i = oct (ochar )) > —1 ~~. I < 12~ ) ? I
blank ;

I else if Cc ‘c ’) I I/cente r t h i s  l i n e
w h i l e (*++t :: ‘ ‘) ;
tb : ~ ;
w h i l e  ( * + + t  1: ‘\o ’) ;
w h i l e  (*——t : ‘ • )  ;
te : t; soace 0;
for Ct :tb t< te t++ ) I

if (hdr (*t*2) )
soace :~ hdr( *t* 2J ~. 0377;

else if (hdr (0’40*21 ) I
space :V f  h dr (040*21 & 0377;

040;
else I
o r i o t f(” I n rm ut error—— ”);
o rint f (” \tun r~e fin ed character...%c \n ” ,*t);
1 1 ushh ( ) ;
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soace = (soaceZ8 :: 0) 7 soacebA : space/8+1
s i 132 — sr-ace/2;
if (sl < 24) 4

o ri nt f (”in ou t er ror—— “);

p rjn t f (”\tt oo many char acters to ceoter \n ”)
Il us hh C);

for(i :0 i< s l i++ ) p l h u f (i J  = 0;
= t b;

1 else i f Cc :: ‘o ’) I
if C Cc : * t + t )  : ‘q ’) II/pgbrealc

oaqehreak () ~ thu f returo (1 );
else if Cc :: ‘o ’ )  I//paragra ph

for Ci =0; 1 <ht ; itt )
wr i te (pl~~ev,zero,2)

s i : 24 + (2’~ * ht /120 );
oaaewth oape wt h — (24 *
: tbu t re t u rn (1 )

e l se I
o r i n t t (” i n v a l i d  character b l o w i n g  “ )
p rint f (”’ ESC~ 

‘ . . “
e x i t O

I e lse I
p r i o t f C ” i n o u t  error— ”);
p r i o t f ( ” \ t i n v a l i d  escape characte r.. . Zc ” ,c);
f l u s h h f l ;

I else i f (Cc = *++t ) ‘o ’) I / / o p  as cii ecu iv
o : ochar; tt +;
b ase : (*t  :: ‘0’) ? 8 : I)
w h i l e  (num ((*n : *t)) ) I

ott ; t ++ ; I
= ‘\O’ ; t—— ;

(C i :oct (ocnar )) > — 1 ?sP~ I C 128) ? I
: hl an * 1

• I else jf (c : ‘ 4 ’ )  4 / / n p  f o n t c ”q a 1 l o wed here
o r i nt f (” chanqe loots at l i n e  head onl y “)

f I usrm h ( ) ;
1 e l s e  I

p r jn t f (”ioput error— “)
p r j o t f ( ” \t i n v a l i d  escace character ( Zc )\n ” ,c)
or In t l (“\t .mbedaed w i t h  in text . . .
4 l us h hO ;

retu rn (O) 
V

lot f i l c h a r o )  I /bm ove chars from tbuf to pbuf u n t i l  V
//PAG E~ITH exce’ded, rep la ce nonex istent
b/ chars w i t h  bla n k ow, e x i t

register lot I ;
l o fon t =
If (hd r F i rm f ont*2l ) I
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if (fch ar (infont i :: 0) 4
getdet C);
if Cro w w -+ a— > rw C: oagewth *8 )

rpww :4 a->rw
else {*p : ‘\ri ’ retu rn (1 ) }

1 else if (r ow w +fcha r (in f ontl— >rw <: paqewth*8)
row w :+ fch a r ( i ofon t i— )rw

e l s e  (*p : ‘\o ’ r e tur n C l ) }
I else i f (h dr ( (infont :hla rm k) *2J )

= bba r , ¼
if C f c h a r l i n f o n t )  :: 0) 4

oetlef ()
I f (roww-ta— >rw C: paqewth*8 )

V roww :~ a— >rw
else (*p : ‘\ri ’ return (1 )fl

I else if (r oww+ f cha r (info nt )—>rw < pagewth *8 )
roww + f c h a r ( in f o n t l — > r w

V else {*p = ‘\o ’ retur n (1) }
I else I

p r i n t f (” ch ara cte r ‘Z3o ’ not de fin ed in %S ” , * t ,
heade r);

flu sh hO

V ret u r rm (O)

cfont (o)
cha r *~~; 4 I/a p oi n ts to new lpnt name
regis ter lo t
if C-t o ) I

ori rir f (” clos ed \ni ” ); close (fp );

for (i :t6 (h eader li) : *~~+ + )  1: ‘\O ’ ;i + + )
if ((fp ooen (heaoer,O )) < 0) 4

p rin t f (” canino t ooen ~.s” ,Nea1er ) e x i t U

* p r int f (”%s opened .. ..“ ,beede r)
de a l io c (noae ct r ) r~od e ct r 0;
for (i:U ;i< 12 & i++ ) f c fi ar( i l :0;
read (fo ,hir,512 ) read (fo,&ht ,2);
rea dt fp, &m axw ,2); read (fp ,&lti t ,2)
i f (checkO) I

p r i n t f C ” Y.s ba d foot f i l e ” ,Neader );
e x i t  C )

I

de all oc (x )
lot * 4 I/free In reverse or ie r

/ 1  of a l l o c a t i o n
wh i l e  Cx )

i f ( fc h a r (fm a r k ( — — x ) l — ” o o t r )  V

free(f ch ar t frra r <( xJ )— > o ot r )

33 
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oagehreak () I I/page eject
l o t  I; 

V

char err ;
err = cvers (oldev ,C?0 )
if C err :: —

~~ ) I
p r j n t f ( ” i n v a l i d  f il e ci es in ~aaebreak\ri ’ )
e x i t  C
I
for (1:0; I <TO P; its ) wri re (cldev , zero,2)
l in e co u nt : TOP ;

aetaef () I
lot bb ~~c,hy tc re gi ster i ;
b l k c  (h d r (mnf ont * 2l ~~O 1 77 L ~OO) >> b ;

bl~~c 
:~ 03/7;

by tC : hci r (i n f o n t * 2 + 1 ]  ;
i f ( bl k c )  I

see x (f c,blk c ,3 ) see~~(fp, b y t c , 1)
e 1 se se°k C to, by t c , ’i)
get rioc ,e( ) ;
a—>cc in fO r i t
r e a d (fp , & a — > r w ,2 )
reaa ( fp , V~~~a—> 1 ¼ , 2) ; re ~d C fo, -‘~a—> r ft , 2 ) ;
read (fo,~,a—>drc ,2 )
e—> by t es : (a—>rw ~~ 0) 7 a—> rw I8 : a— >rwI8+1 ;
i f (~~— >o rc ) 4

i f ((I :a_ >op t r :a11oc (~~~>drc*a >bytes )) < 0)
d e a lb oc (r i oc e o t r—1 )
getdefH return ;

read ( fo, a >oot r , a— >d rC *a—>h yt es) ;

tor (i :0 i<000eo tr ; i t s ) I
j f ( f m a r k (i J  jr - font ) jot s ;

j f ( j r ~ 
: 0) f n a r i c ( n o d e p $ r — 1 )  m n fon U

getnoae( )
i f (oc, rieotr > 127) 4

o n ot I (“overflow ”); e x i t  ( ) ; I
a f c h a r (i n f o n t l  = !~cl 1st rno dec t rt +) ;
a— >op t r : 0;

lot roo f (x) -

lot x ; I
x ( x Z ~ 0 )  7 x I8 : x/8 t 1 ;
i f ( x ~~2 : 0 )  retu rn (x )
i f ( x  :: 2b3) returo (262);

0; ret urn (-i-+x );
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lot C heC¼ () I
l f (ht < 0 H ma x w < o H lh t  < 0 H

ht ‘ 120 : ma x w > 256 1 lht > N t ) r e t u r n C l )
else returo (0);

jot nroom(x)
lo t x 1
it( l i neco u nt + x > PA GE HT) retunn( 1) ;
else return (0);

shi f t - C )  I
lot th ;

V tb *1o tb ~~ 0377; th :<< o r - e nhit s
i f (r > 7) I

*p lt+ ~~ (tb ~. 0 1 7 7 4 0 0 )  >> 8;

*pl :& 0; *~~1 : th ~ 0377;
I else I

i f ( r  <: open bit s) I
*pl :1 (th ~ 0177400) >> 8;
or~en oi t s :— r .

I else I
*0 1 4+ :1 ( t b  ~. 0 1 7 7 ~~O 0 )  >> 8;
:~ 0; *p l :1 th ~?. 0377;

op enbits 8— (r—o nen~~it s )

lo s t ;

lot oct (cn )
cha r *c~~ I
lot 1;
base (*cp z: ‘0’) 7 ~ 10 ;
.~h u l e  ( n j r — ( * c c )  ~~ ~cn 1: ‘ \ O ’ )

i*has e + *cc++ — ‘0’ ;
return (1)

lot num (cp)
char cp; I
if (hase :: ~O &~

, (Co >: ‘0’ ~~ Co <: ‘9’)) return (1 );
if( Pi ase 8 ~ & (cc >: ‘ U ’ 8,~ co C: ‘7’)) return( 1)
if (co ‘s - ’ : : ~~ 

:: ‘ 9 ’ )  4
p n i r i t f ( ” i o p u t  e r r o r — —  “);
o nio t f ( ” \r imp r op e r octal number.. .%o ” ,cp );
w h i l e  ( * t  ‘ \o ’ ) put c h a r ( * t t + )
c x  i t  ( ) ;

else return (0 );

~etch( ) 4
char t t,s
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s :re ad (ip ,&tt ,1 );

~f ( s 0 ) returnC’\ O ’ );
else return (tt );

flu shh () I //print oao inp ut l i n e  and e x i t
w h i l e  (*t ‘\n ’) outch a rC *t ++ )
cx i t ( ) ;
I

136

V ~~~~~~~~~~ ~~ VV ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~-- V
~~~ - - - V - — —



V V V  ~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V 

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

I

BIBL IOGR A PHY

1. Barne tt, Mi chael P., COMPUTER I,fPESETT ING , T oe M.I.T.
Press, 19b5.

2. f3erg, N . Edward , ELECT RON IC COMPOS ITION , Graph jc A rts
tec h n i c a l  Foundation, 1975.

3. 8UOi~ PPODUCT IO~J I?~DUSTRY ,”M orrow Issues F irst Book Pub-
lished E n t i r e l y  b y MA C HI *J E~~, Ma rch 1970, 46:55.

4 . f 3 o s r m a k ,  V .,”No ojrrca ct Print e rs ” , DAT A M t * T I O N ,  May 1q73, p
71.

5. Doyle , P.M ., t iN ADAPT A T ION OF THE HERSHEY DIGITIZED
C #ANA C T E Q SET FOR USE Ir ’~ COM PUTER GRAPHI CS AND TYP ESE T—
TI~JG , M .S. Thes is , Na val Postgraduate School , June 1977 .

6. Hat tery, Lowell H . and Bush , (,eo rae P., eds., A U TU MA T IO I~
AND ELEC IPO FJ ICS IN PUBLISHING, Spartan Books, 1965, op
9—17.

7. Naval Postgraduate School Technical Note NPSS2Ba77Oo1 , A
USEH’S GUIDE FUR FONT CR EA T ION AN D MA NIPU LAT IO N At THE
NA VAL POSTGRADUAT E SCHOOL, b Y  G.L. Ba r ksrlale, Jr., P.s’.
Doyle, and d.S. M cCo rii , June 1977.

V 8. Ossanna, J oseph F ., THE ~ROFF USER’S M A NUAL, Bel l Tele-
phone Laoo ra ton i e s, Incorp orated , 1974 .

9. Ossa ona, Joseph F ., THE TROFF USER’S MA NuAL, B ell Tele—
r’hone Lapo ra tories , Incorp orate a , 197~~.

10. R i t c h i e ,  D.M., C PE FERENCE MA N UA L , b ell Laboratories ,
Incorporated , 1974.

11. R i t c h i e ,  D. M . 300 T h o m ps o n , l~., THE UNIX TIME SHAPING
SYSIEM , ~3e l l Teleor’ooe Laboratories , Incorp orated , 1974 .

12. Stanford a r t i f i c i a l  I n t e l l i g e n c e  Laborator y Ooerat ing

~io te 7’~, by Les Earne st , May 1976.

13. Thomps on, ~~~. aoi R i t c h i e ,  D.M ., THE UNI X PROGRAMMER’S
M4~ UA L , e t h  ed., Bel l Teleohone Laboratories , Iocor
po rated , Chap te r 1, 1975.

137

F V V V — ~~~~~~~~~~~ ._
~~~~

;V

_ _ _ _  _ _ _ _  
- -  -



14 . U.S. Depa rtme nt of Commerce rIBS Monograph 99, AUTOMATIC
TYPuGR AP H IC— qUA L ITY TYP E SE TT IN G TECHNI (~UES: A STATE — OF—
THE— A N T REV IEw , by J.L. L i t t l e  and M .E. Stevens, Ao r i l
7, 1967, po.

15. Usher , A..P., HISTORY OF M EC HA N ICAL INVENTIONS, Beacon
Press, 1 95~~, p o.

16. Yasa k i , E.,”TNe Cor’-ou Per ~ News p rint ” , DATA MATIO N ,

~4arch 1963, a 27. -

V 

138

— -- - -— -V--—— _ -V__~~V_V - - 

— -..-V-..V-
— 4’ —

----
- V .— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _



___ -—V.--- ~~~~~ ~~~~~~~~~ ~~~~~~~~~~~ -V—--- - - -- 

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

V -V

IN ITIA L DISTRIBUTION LiST

No, Cop ies

I~. De fense Docum entation Center 2
Camero n Statio n
A lexaode r i a , V i r g i n i a  22314

2. Librar y, Code 0212 2
N a v a l  P os t a ra d u a t e  S c h o o l
Monterey, C a l i f o r n i a  Q3940

3, Depa rtm ent C ha i r ra o , Coie 52 1
Depar tm en t of Com p uter Science
daval Postoraauate School
MOn~~~r~~y, C a l i f o r n i a  93940

-4 . p rofessor Ge rald L. ria rksaale,Jr., Code 52Bk 1
Depa rtm ent of Com p uter Science
lav a l Postoraduate School

V~
4o o t e re y ,  C a l i f o rr i a  93940

5. LCDN Steohen r. H o l l ,  USN , Coce 521-fl 1
V 

O ep art r ent of Comp uter Science

~Ja v al Postgraduat e School
Monterey, C a l i f o r n i a  93940

V n. Car,ta,n d. Scott M cCor d, USMC 1
V 06 Orrl awo Drive

lal im aiqe, Ohio 44278 
V

~~ V V

139

- F ~~~~~ 
-

_ _  _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V


