
A COMPUTER-GENERATED TRANSLITERATION SYSTEM 

TO ASSIST THE TEACHING OF READING IN HEBREW 

TO NATIVE SPEAKERS OF ENGLISH 

Curtis Rice 

B.A., University of British Columbia, 1986 

A THESIS SUBMITTED IN PARTIAL FULFILMENT OF 

THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF ARTS (EDUCATION] 

in the Faculty 

of 

Education 

@ Curtis Rice 1988 

SIMON FRASER UNIVERSITY 

August 1988 

All rights reserved. This thesis may not be 
reproduced in whole or in part, by photocopy 

or other means, without permission of the author. 



Name: 

Degree : 

Title of Project: 

Examining Committee: 

Chairman: 

i i 

APPROVAL 

Curtis Rice 

Master of Arts (Education) 

A Computer-generated Transliteration System to 
Assist the Teaching of Reading in Hebrew to 
Native Speakers of English 

Jaap Tuinman 

L 

- -&?J. Dawson 
Senior Supervisor 

K. Toohey 
External Examiner 



PARTIAL COPYRIGHT LICENSE 

I hereby g r a n t  t o  Simon Fraser 

my thes i s ,  proJect  o r  extended essay ( t h e  

t o  users o f  the  Slmon Fraser U n i v e r s i t y  L 

U n i v e r s i t y  the r i g h t  t o  

t i t l e  o f  which i s  shown 

Ibrary ,  and t o  make p a r t  

l end 

below) 

i a l  o r  

s i n g l e  copies o n l y  f o r  such users o r  i n  response t o  a request  from the  

l i b r a r y  o f  any o the r  u n i v e r s i t y ,  o r  o the r  educat ional  i n s t i t u t i o n ,  on 

i t s  own behal f  o r  f o r  one o f  I t s  users. I f u r t h e r  agree t h a t  permiss ion 

f o r  m u l t i p l e  copying o f  t h i s  work f o r  s c h o l a r l y  purposes may be granted 

by me o r  t h e  Dean o f  Graduate Studies. I t  i s  understood t h a t  copying 

o r  p u b l l c a t l o n  o f  t h i s  work f o r  financial ga in  s h a l l  not  be a i lowed 

wi thout  my w r i t t e n  permission. 

T i t l e  o f  Thesis/Project/Extended Essay 

A Computer-generated Trans1 i t e r a t i o n  System t o  Ass i  s t  t h e  

Teaching o f  Reading i n  Hebrew t o  N a t i v e  Speakers o f  E n g l i s h  

Author: - 
(s igna tu re )  

C u r t i s  RICE 

( name 1 



iii 

1. Abstract 

This paper examines the problems presented to speakers of 

languages using the Roman alphabet when learning another 

language using different alphabetic symbols. The case is taken 

of native speakers of English learning Hebrew, which presents 

particular problems in reading because Hebrew moves from right- 

to-left and either does not represent most vowels or uses a 

system of diacritic marks to represent them which is difficult 

to read. The hypothesis is advanced that the learning-to-read 

process for those literate in their first language will be 

faster and more efficient if the target language is presented 

together with transliteration into the Roman script in the 

early stages of reading. This allows for faster reading because 

the literate student can automatically decode the Roman text 

and project an understanding of pronunciation onto the Hebrew. 

It also allows for more extensive reading and hence the 

accumulation of a larger vocabulary which is key to advanced 

functioning in the target language. A computer-based system and 

tutorial has been designed to assist in making this possible. 

The system automatically generates transliteration into Roman 

of any Hebrew text while the tutorial facilitates the transfer 

of decoding understanding from the Roman to the Hebrew script. 

This system and tutorial are described in detail together with 

suggestions for their application. 
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1. T h e  Problem 

Acqu i r i ng  a  second language i s  a  fo rmidab le  t a sk  t o  anyone  

who has  n o t  grown up bi l ingual ,  regardless of  age.  An 

add i t iona l  s i g n i f i c a n t  ba r r i e r ,  pa r t i cu la r ly  t o  reading,  has  t o  

be overcome by n a t i v e  speakers  of  Engl ish  i f  t h e  second 

language i s  r epresen ted  by some o t h e r  s c r i p t  t h a n  t h e  Roman 

a lphabe t .  T h i s  paper looks pa r t i cu la r ly  a t  t h e  problem 

presen ted  t o  n a t i v e  speakers  of  Eng l i sh  i n  l e a rn ing  Hebrew w i t h  

i t s  own d i s t i n c t i v e  s c r i p t  which,  a l t hough  a lphabe t i c ,  i s  

radical ly d i f f e r e n t  f r o m  t h e  Roman a lphabe t .  T h e  same  problem 

app l ies  t o  n a t i v e  speakers  of o t h e r  languages  u s ing  t h e  Roman 

s c r i p t  l e a rn ing  n o t  only  Hebrew b u t  a lso  o t h e r  languages  w i t h  a  

t o t a l l y  d i f f e r e n t  a l phabe t i c  non-Roman s c r i p t ,  e.g. Arabic  o r  

Pers ian .  A d i f f e r e n t  s e t  of  problems - n o t  examined h e r e  - i s  

p resen ted  i n  l e a rn ing  languages  l i k e  Ch ine se  and Japanese  whose 

s c r i p t s  a r e  n o t  a lphabe t i c .  

A l though  a  h igh  l eve l  of compe t ence  i n  a  second language 

can be achieved w i t h  ora l  l e a rn ing  only ,  advanced compe tence  

comparable  t o  t h a t  of  a  l i t e r a t e  n a t i v e  speaker  can be reached 

only by becoming l i t e r a t e  onese l f .  Those  already l i t e r a t e  i n  

t h e i r  f i r s t  language f i n d  t hemse lve s  back a t  t h e  prereading 

s t a g e  t h e y  exper ienced  as young chi ldren .  They  have  t o  l ea rn  t o  

read a l l  o v e r  aga in  i n  an  un fami l i a r  s c r i p t .  

As i n  read ing  t h e i r  f i r s t  language,  n o  s i g n i f i c a n t  

progress  can be made u n t i l  t h e y  a c h i e v e  decoding a u t o m a t i c i t y :  

t h e  a b i l i t y  t o  i n s t a n t l y  c o n v e r t  p r i n t  t o  sound.  T h i s  paper 
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addresses t h e  problem of  a c h i e v i n g  p recomprehens ion  

a u t o m a t i c i t y  i n  r ead ing  t h e  non-Roman s c r i p t .  Once  s t u d e n t s  can  

i n s t a n t l y  i d e n t i f y  words w i t h o u t  be laboured decoding,  t h e i r  

c o g n i t i v e  e n e r g y  is f r e e d  t o  c o n c e n t r a t e  on  t h e  t a s k  of  

comprehens ion .  

T h e  s p e c i f i c  problems p r e s e n t e d  by t h e  Hebrew s c r i p t  a re :  

1. Reading i s  f r o m  r i g h t  t o  l e f t  i n s t e a d  of  l e f t  t o  r i g h t .  

2. T h e  Hebrew a l p h a b e t i c  c h a r a c t e r s  bear  n o  resemblance  t o  t h e  

Roman c h a r a c t e r s  and,  add i t iona l ly ,  h a v e  a  r i g h t - t o - l e f t  

o r i e n t a t i o n  which  i s  o p p o s i t e  t o  t h e  l e f t - t o - r i g h t  o r i e n t a t i o n  

of t h e  Roman  charac te r s .  

3. Modern Hebrew is w r i t t e n  w i t h  on ly  t w o  of  some  t w e l v e  vowel  

f o r m s  r e p r e s e n t e d .  You h a v e  t o  know a  word t o  read it. T h e  

Hebrew a l p h a b e t  does n o t  code sound;  r a t h e r ,  w i t h  i t s  

c o n s o n a n t a l  l e t t e r s ,  i t  s t r u c t u r e s  mnemonics .  

4. A s y s t e m  f o r  r e p r e s e n t i n g  vowel  sounds  e x i s t s .  I t  was 

developed by t h e  J e w i s h  scho la r s  (Masore tes )  i n  T i b e r i a s  around 

t h e  s e v e n t h  o r  e i g h t h  c e n t u r y  AD, i n  o rde r  t o  p rese rve  t h e  

sound o f  t h e  sacred books of  t h e  Hebrew Bible.  T h e  Hebrew Bible  

i s  s t i l l  p r i n t e d  w i t h  t h i s  T i b e r i a n  vowel  s y s t e m  which also is 

used i n  modern  Hebrew d i c t i o n a r i e s  and grammars .  However ,  i t  is 

a  s y s t e m  of  d i a c r i t i c  marks  appl ied  t o  t h e  c o n s o n a n t s  (see  

S e c t i o n  5(b)) and bears  no  resemblance  a t  a l l  t o  t h e  Roman 

s y s t e m  of  r e p r e s e n t i n g  vowels  w i t h  i n d e p e n d e n t  l e t t e r s .  I t  is 

accordingly  m o s t  d i f f J c u l t  t o  read w i t h o u t  e x t e n s i v e  p r a c t i c e .  

5. Modern Hebrew uses  a  c u r s i v e  s c r i p t  f o r  h a n d w r i t i n g  which  
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bears  r a t h e r  less  resemblance  t o  t h e  p r i n t ed  charac te r s  t h a n  

Roman lower case bears  t o  Roman upper  case. Th i s  p r e sen t s  an  

addi t ional  problem i n  reading handwr i t ing :  l e t t e r s ,  no tes ,  

i n s t r u c t i o n s  e t c .  inc luding,  when l e a rn ing  Hebrew, w r i t t e n  

i n s t r u c t i o n s  f r o m  t h e  t e ache r ,  b o t h  o n  t h e  blackboard and on  

p ieces  of  paper.  A l though  t h e  t r a n s l i t e r a t i o n  sys tem described 

i n  t h i s  paper  i s  applied t o  a  p r i n t e d  Hebrew t e x t ,  it could 

equal ly  well be applied t o  a  "handwr i t t enw  cu r s ive  s c r i p t  by 

developing a  spec ia l  f o n t  f o r  t h i s  purpose.  
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2. S ign i f i c ance  o f  t h e  Problem 

If a  l i t e r a t e  n a t i v e  speaker  of  a  language us ing  t h e  Roman 

a lphabe t  l ea rns  a  second language a lso  us ing  t h e  Roman 

a lphabe t ,  t h e n  t h a t  speaker  s t a r t s  o f f  w i t h  t h e  e s sen t i a l  

p recond i t ion  f o r  reading - decoding a u t o m a t i c i t y  -%heady met .  

He o r  s h e  does n o t  have  t o  s t r u g g l e  w i t h  t h e  bas ic  t a sk  of  

decoding v i sua l  symbols t o  sound: f r o m  t h e  ve ry  beg inn ing  t h e  

a r r angemen t s  of l e t t e r s  convey t h e  sounds  of words t o  t h e  

bra in .  T h e  s t u d e n t  i s  f r e e  t o  apply a l l  h i s  c o g n i t i v e  ene rgy  t o  

t h e  e s s en t i a l  t a sk s  of  r ecogn iz ing  and i d e n t i f y i n g  words t o  

f a c i l i t a t e  comprehens ion  (Durk in ,  1970, p 109). However,  when 

l e a rn ing  a  language l i k e  Hebrew which uses  an  a l t o g e t h e r  

d i f f e r e n t  a lphabe t ,  t h e  s t u d e n t  i s  back i n  Grade 1, faced w i t h  

t h e  t a sk  of  mas t e r i ng  bas ic  decoding sk i l l s  al l  ove r  again .  

Th i s  imposes  a  s i g n i f i c a n t l y  l eng thy  delay i n  mas t e r i ng  read ing  

i n  t h e  second language.  

T h e  q u e s t i o n  may be  asked: does t h i s  real ly m a t t e r ?  A f t e r  

al l  n o t h i n g  is p r e v e n t i n g  t h e  o ra l  l e a rn ing  of  t h e  language.  In  

second language l e a rn ing  today t h e  emphas i s  i s  usual ly laid on 

f i r s t  l e a rn ing  t h e  spoken language and coming  t o  reading and 

w r i t i n g  l a t e r .  T h e r e  a r e  t w o  answers  t o  t h i s :  1) a l t hough  

reading may n o t  b e  emphasised,  t h e r e  i s  t h e  assumpt ion  when  

bo th  f i r s t  and second languages  use  t h e  Roman a lphabe t  t h a t  t h e  

s t u d e n t  o f  t h e  second language can decode, i .e.  unders tand t h e  

shape and sound of  wha t  i s  w r i t t e n  o n  t h e  blackboard and 

p r i n t ed  i n  t e x t s  and handouts .  In l e a rn ing  Hebrew, t h i s  
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a s s u m p t i o n  c a n n o t  be  made. 2)  I t  is genera l ly  agreed t h a t  o n e  

of  t h e  e s s e n t i a l  keys  t o  m a s t e r v  of  a  second l anguage  is t h e  

deve lopment  of  a s  l a r g e  a  vocabulary  as  possible .  Typica l ly ,  

n a t i v e  s p e a k e r s  o f  modern  W e s t e r n  l anguages  wi l l  h a v e  a use- 

and- recogn i t ion  vocabulary  of  b e t w e e n  t h i r t y  and s i x t y  thousand  

words (Mar io  P e i ,  1952). I t  i s ,  of course ,  many yea r s  b e f o r e  

t h e  second l anguage  l ea rne r  can  e v e n  approach t h i s  level .  H i s  

o r  h e r  f i r s t  o b j e c t i v e  i n  l e a r n i n g  t o  read i n  Eng l i sh  as  a  

second l anguage  a t  t h e  f i r s t  e l e m e n t a r y  l e v e l  of  independence  

i s  t o  a c q u i r e  a  r e c o g n i t i o n  vocabulary  of  a b o u t  3,600 words 

( R i v e r s  and Temper ley ,  1978). F rom t h i s  p o i n t  h e  can  t a k e  o f f  

on  t h e  t a s k  o f  bu i ld ing  and m a i n t a i n i n g  h i s  own vocabulary .  I t  

i s  reasonable  t o  assume a s i m i l a r  o b j e c t i v e  f o r  Modern H&brew. 

T h e  s t u d e n t  of Hebrew,  however ,  is  handicapped i n  a c h i e v i n g  

qu ick ly  t h i s  bas ic  vocabulary  l e v e l  because  decoding 

monopol izes  t h e  b e s t  p a r t  of  h i s  ea r ly  r ead ing  e f f o r t s .  I t  i s  

t r u e  t h a t  h e  wil l  a c h i e v e  a  s u r v i v a l  l e v e l  of  vocabulary  

w i t h o u t  reading.  Reading,  however ,  would enab le  h i m  t o  a c h i e v e  

it  q u i c k e r .  E v e n  m o r e  i m p o r t a n t ,  w i t h o u t  e x t e n s i v e  read ing  t h e  

s t u d e n t  wi l l  n o t  advance  t o  t h e  l e v e l  necessary  t o  cope  w i t h  

classes a t  u n i v e r s i t y  o r  t e c h n i c a l  schoo l  o r  t o  g a i n  any s o r t  

of l i t e r a r y  a p p r e c i a t i o n  of t h e  language.  T h e  d i f f i c u l t i e s  of  

t h e  s c r i p t  p r e s e n t  t h e  main  b a r r i e r  t o  reading.  

A l a rge  resea rch  l i t e r a t u r e  e x i s t s  o n  v a r i o u s  a s p e c t s  of  

l e a r n i n g  t o  read and i m p r o v i n g  read ing  pe r fo rmance .  J .  S. Chall  

(1967) i n  h e r  landmark book L e a r n i n g  t o  Read:the G r e a t  D e b a t e  
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b r o u g h t  t o g e t h e r  t h e  f i n d i n g s  t h a t  i n d i c a t e d  a  d i v i s i o n  b e t w e e n  
i 

t h e  t a s k s  of  decoding and comprehens ion  w i t h  t h e  recommenda t ion  

of a n  e m p h a s i s  o n  decoding r a t h e r  t h a n  o n  m e a n i n g  f o r  b e g i n n i n g  

read ing  i n s t r u c t i o n .  Chall  (1983) fo l lowed up  h e r  p r e v i o u s  work 

and advanced a  P i a g e t i a n - t y p e  t h e o r y  of  r ead ing  s t ages .  S t a g e  

1, I n i t i a l  Read ing  o r  Decoding s h e  c h a r a c t e r i s e s  as  " g r u n t i n g  

and g roan ing"  and "ba rk ing  a t  p r i n t w .  S t a g e  2, C o n f i r m a t i o n ,  

F luency ,  Unglu ing  f r o m  P r i n t  is a  key  make-or-break s t age :  i t s  

o u t c o m e  should b e  a u t o m a t i c i t y  i n  decoding (see  a lso  D u r k i n ,  

1970) which  marks  t h e  end of  " l ea rn ing  t o  read" and t h e  

b e g i n n i n g  o f  " reading t o  learn". T h e  chi ld  who does n o t  succeed 

i n  t h i s  s t a g e  r e m a i n s  a  "problem reader",  Chall  c o m m e n t s  w i t h  

g r e a t  r e l evance  t o  o u r  p r e s e n t  t o p i c :  

A t e n a b l e  h y p o t h e s i s  would be  t h a t  S t a g e  2  ( leading t o  

decoding a u t o m a t i c i t y )  is t h e  m a i n  f a i l i n g  p o i n t  of  m o s t  

a d u l t  l i t e r a c y  campaigns .  T h e  l i t e r a c y  campa igns  h e r e  and 

i n  T h i r d  World c o u n t r i e s  i n d i c a t e  t h a t  a l t h o u g h  m o s t  

a d u l t s  can  g e t  t h r o u g h  s t a g e  1 ( i n i t i a l  decoding),  t h e y  

beg in  t o  f a l t e r  a t  S t a g e  2. Reading a  newspaper  ... which  

r e q u i r e s  a t  l e a s t  S t a g e  3 read ing  (comprehens ion) ,  wi l l  be  

d i f f i c u l t  o r  imposs ib le  f o r  m o s t  ... A f t e r  t h e  l i t e r a c y  

classes c o m p l e t e  t h e i r  S t a g e  1 programs  t h e r e  a r e  n o t  

e n o u g h  readable  m a t e r i a l s  ava i l ab le ,  m a t e r i a l  t h a t  is 

f a m i l i a r  i n  i t s  use  of l anguage  and c o n t e n t ,  f o r  t h e  new 

l i t e r a t e s  t o  g a i n  t h e  f l u e n c y  o f  S t a g e  2. Nor is t h e r e  

usual ly  a  compel l ing  need t o  k e e p  o n  read ing  (pp 41,42). 
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Chall 's d e s c r i p t i o n  app l i e s  t o  many i m m i g r a n t s  t o  Is rae l  who, 

t h o u g h  l i t e r a t e  i n  t h e i r  f i r s t  language,  do n o t  p e r s i s t  i n  

a c h i e v i n g  t h e  same  l i t e r a c y  i n  t h e  new language.  They  f a l l  

s h o r t  o f  decoding a u t o m a t i c i t y  and r e m a i n  i n  S t a g e  2. 

F rom S t a g e  3 on ,  t h e  emphas i s  moves  f r o m  decoding t o  

comprehens ion .  Now t h e  a c q u i s i t i o n  o f  vocabulary  becomes  of  

c ruc ia l  i m p o r t a n c e .  S t e r n b e r g ,  Powel l  and Kaye (1983) compare  

t h r e e  m e t h o d s  f o r  t e a c h i n g  vocabulary  sk i l l s :  r o t e  l e a r n i n g ,  

t h e  keyword m e t h o d  and l e a r n i n g  f r o m  c o n t e x t .  They  f i n d  t h a t  

r o t e  l e a r n i n g  i s  t h e  l e a s t  e f f e c t i v e  method ;  t h a t  t h e  keyword 

method  has  m e r i t ;  b u t  t h a t  l e a r n i n g  f r o m  c o n t e x t  produces  t h e  

g r e a t e s t  d e p t h  o f  long  t e r m  unders tand ing .  T h e  s t u d e n t  can  

l ea rn  f r o m  b o t h  o ra l  and w r i t t e n  c o n t e x t s .  An  o ra l  c o n t e x t ,  

however ,  has t h e  d i sadvan tage  of  t r a n s i t o r i n e s s  - t h e  s t u d e n t  

may o r  may n o t  " g e t  it". A read ing  c o n t e x t ,  o n  t h e  o t h e r  hand, 

i s  p e r m a n e n t ,  a lways ava i l ab le  and can  b e  repea ted  as  o f t e n  as  

necessary.  T h e r e f o r e  reading is t h e  royal  road t o  t h e  

a c q u i s i t i o n  o f  vocabulary .  

An  add i t iona l  problem associa ted  w i t h  read ing  d i f f i c u l t i e s  

is t h e  i n a b i l i t y  t o  e f f i c i e n t l y  use  d i c t i o n a r i e s  and r e f e r e n c e  

m a t e r i a l  i n  t h e  second language.  T h i s  a lso  s lows down t h e  r a t e  

of progress  which  t h e  s t u d e n t  could o t h e r w i s e  a c h i e v e  and 

c o n t r i b u t e s  t o  h i s  o r  he r  genera l  s e n s e  of  f r u s t r a t i o n  i n  

deal ing  w i t h  t h e  w r i t t e n  word. 

All o f  t h e s e  problems t o g e t h e r  h a v e  a  s i g n i f i c a n t  

psychologica l  e f f e c t .  Second l anguage  l e a r n e r s  who a r e  used t o  
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reading and us ing  w r i t t e n  r e f e r ences  w i t h  ease  i n  t h e i r  f i r s t  
i 

language a r e  faced f i r s t  w i t h  f r u s t r a t i o n  w i t h  t h e i r  new, 

unaccustomed i l l i t e r acy ,  and t h e n  w i t h  su rp r i s e  and 

d i scouragement  upon f i n d i n g  j u s t  how long it  t a k e s  t o  r ega in  

t h e  l i t e r acy  t h e y  have  f o r  s o  long t a k e n  f o r  g ran ted .  As a  

r e su l t ,  many do n o t  g o  beyond a  ve ry  bas ic  socia l  p ro f i c i ency  

i n  t h e  second language and n e i t h e r  exp lore  i t s  l i t e r a r y  dep th s  

nor  a ch i eve  t h e  l eve l  of  compe t ence  necessary  f o r  c o n t i n u i n g  

educa t i on  w i t h  t h e  second language a s  t h e  language of  

i n s t r u c t i o n .  Even more  i m p o r t a n t  t h a n  t h i s ,  t h e y  become 

f u n c t i o n a l  i l l i t e r a t e s  i n  t h e  new s o c i e t y  w i t h  al l  t h e  

d isadvantages  t h a t  t h i s  impl ies ,  pa r t i cu la r ly  i n  t h e  workplace  

where ,  more  and more ,  l i t e r acy  i s  a  p r econd i t i on  f o r  holding 

down a  job, and e v e n  more  so f o r  advancing i n  it. 
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3. Research  

A s t u d y  t h a t  bears  d i r e c t l y  o n  t h e  problems posed by a  

s t r a n g e  a l p h a b e t i c  s c r i p t  i s  r e p o r t e d  by L e e  Brooks  and Amima 

Mil ler  ("A Compar ison of  E x p l i c i t  and I m p l i c i t  Knowledge of  a n  

Alphabe tw i n  Kolers ,  Wrols tad  and Bouma, 1979). For  t h i s  s t u d y  

t w o  l i s t s  of  t w e l v e  words were  used, o n e  of  which  is shown i n  

F i g u r e  1 ( F i g u r e s  a r e  l i s t ed  j u s t  b e f o r e  Appendices) .  T h e  words 

on  t h e  r i g h t  a r e  non-a lphabet ic :  t h e r e  i s  n o  cor respondence  

b e t w e e n  t h e  symbols  and t h e  sounds  o f  t h e  associa ted  response  

( c o n d i t i o n  1). T h e  words o n  t h e  l e f t  a r e  a l p h a b e t i c  b u t  m u s t  be  

decoded f r o m  r i g h t  t o  l e f t  ( c o n d i t i o n  2). O n e  of  t h e  g roups  of  

e i g h t  McMaster  undergradua tes  t e s t e d  was to ld  t h a t  t h e  words 

would be b o t h  a l p h a b e t i c  and non-a lphabe t i c  and were  g i v e n  

t r a i n i n g  i n  t h e  s i x - l e t t e r  a l p h a b e t  used, fo l lowed by a  whole  

word t r a i n i n g  p rocedure  i n  t h e  a c t u a l  words used. Immedia te ly  

a f t e r  t h e  t r a i n i n g  t h e y  were  s u b j e c t e d  t o  160 t r i a l s ,  each  

t r i a l  c o n s i s t i n g  of a  p r e s e n t a t i o n  of  s i x  cards f r o m  o n e  

c o n d i t i o n  o r  t h e  o t h e r  w i t h  t h e  r e q u e s t  t o  i d e n t i f y  a l l  s i x  

words as  rapidly as  possible .  F i v e  t r i a l s  were  g i v e n  i n  o n e  

c o n d i t i o n  fo l lowed by f i v e  i n  t h e  o t h e r ,  a l t e r n a t i n g  u p  t o  a  

t o t a l  o f  e i g h t y  t r i a l s  f o r  each  c o n d i t i o n .  A f t e r  e v e r y  t e n  

g r o u p  t r i a l s  t h e  l i s t  of words were  p r e s e n t e d  i n  random 

s e q u e n c e  t o  t h e  responden t s  ind iv idua l ly .  They  were  t h e n  

t r a n s f e r r e d  t o  a  s i m i l a r  l i s t  of t w e l v e  new words and t h e  

whole  t r a i n i n g  and t e s t i n g  p rocedure  was repea ted  f o r  a n o t h e r  

t h i r t y  g r o u p  t r i a l s  which  were  i n t e r s p e r s e d  i n  t h e  same  way 
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w i t h  ind iv idua l  t r i a l s .  All r e sponses  were  t imed .  T h e  r e s u l t s  

were  s u r p r i s i n g .  Brooks  and Mil ler  r e p o r t :  

For  b o t h  k inds  of t i m e d  t r i a l s  and f o r  b o t h  l i s t s  t h e  

words f o r  which  t h e  under ly ing  a l p h a b e t  were  known were  

i d e n t i f i e d  s i g n i f i c a n t l y  less  rapid ly  t h a n  were  t h e  non- 

a l p h a b e t i c  words. T h i s  e f f e c t  and i t s  p e r s i s t e n c e  a r e  

r emarkab le  f o r  severa l  reasons.  F i r s t  i s  t h e  s t r i c t l y  

t e c h n i c a l  reason t h a t  t h e  l i s t s  were  c a r e f u l l y  matched  and 

e x a c t l y  t h e  same  s t i m u l i  and responses  were  used across  

s u b j e c t s  i n  t h e  t w o  cond i t ions .  Second, t h e  e x p e r i m e n t  was 

ca r r i ed  o u t  w i t h i n  s u b j e c t s ,  and s i n c e  a l l  of  t h e  

s u b j e c t s  r e p o r t e d  n o t i c i n g  t h a t  t h e y  pe r fo rmed  f a s t e r  o n  

t h e  non-a lphabe t i c  c o n d i t i o n s ,  t h i s  m i g h t  have  p rompted  

t h e m  t o  adop t  a  m o r e  e f f i c i e n t  s t r a t e g y  f o r  t h e  a l p h a b e t i c  

i t e m s .  T h i r d ,  t h e  t r a i n i n g  p rocedure  would h a v e  allowed 

t h e  s u b j e c t s  t o  t r e a t  b o t h  s e t s  of  words i d e n t i c a l l y  ... 
Fina l ly ,  t h e  e f f e c t  c o n t i n u e s  i n t o  t h e  second l i s t ,  a t  

which  p o i n t  o n e  m i g h t  h a v e  e x p e c t e d  e i t h e r  i n c r e a s i n g  

f a c i l i t y  w i t h  t h e  a l p h a b e t  o r  a  s h i f t  i n  s t r a t e g y  t o  h a v e  

markedly  a t t e n u a t e d  t h e  d i sadvan tage  of  t h e  a l p h a b e t i c  

i t e m s  (p. 394). 

Brooks and Mil ler  g o  on  t o  c o m m e n t  t h a t  a l t h o u g h  o n e  s o u r c e  of  

t h e  d i sadvan tage  f o r  t h e  e x p l i c i t  a l p h a b e t  is t h e  d i f f i c u l t y  of  

app ly ing  u n f a m i l i a r  symbol - to - l e t t e r  o r  symbol- to-sound 

correspondences ,  t h e r e  i s  more  t o  it  t h a n  t h i s .  All t h e  

i m p r o v e m e n t  ga ined p rogress ive ly  f o r  t h e  a l p h a b e t i c  i t e m s  i n  
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t h e  f i r s t  s e t  of  l i s t s  was l o s t  when t h e  second l i s t  was 

presented .  They  c i t e  a n o t h e r  e x p e r i m e n t  u s i n g  a r t i f i c i a l  

l e t t e r s  described i n  Brooks (1977) which  i n d i c a t e s  t h a t  

s u b j e c t s  o r g a n i z e  t h e i r  encod ing  around p a r t i c u l a r  i n f o r m a t i o n  

i n  a  word e v e n  t h o u g h  m o r e  d i s t i n c t i v e  i n f o r m a t i o n  may be  

avai lable .  Q u i t e  s t r i k i n g  d i f f e r e n c e s  b e t w e e n  l e t t e r s  a r e  n o t  

exp lo i t ed  by t h e  e x p l i c i t  a l p h a b e t  s u b j e c t s  u n t i l  a f t e r  

cons iderable  p r a c t i c e .  

T h e  key  words h e r e  a r e  " a f t e r  cons ide rab le  prac t ice" .  

Brooks (1977) used a  g lyph ic  a l p h a b e t i c  l i s t  ( t h e  l e t t e r s  

a r ranged i n t o  words i n  t h e  f o r m  of  a  u n i t a r y  p a t t e r n )  and a  

d i s c r e t e  a l p h a b e t i c  l i s t  p r e s e n t e d  b o t h  l e f t  t o  r i g h t  and r i g h t  

t o  l e f t  ( see  F i g u r e  2). He a lso  used i n  o n e  e x p e r i m e n t  a  

g lyph ic  a l p h a b e t i c  l i s t  and and a  g l y p h i c  non-a lphabe t i c  l i s t .  

T a k i n g  only  s i x  words, it t o o k  180 p r a c t i c e  t r i a l s  b e f o r e  

p e r f o r m a n c e  o n  t h e  d i s c r e t e  a l p h a b e t i c  l i s t  became 

s i g n i f i c a n t l y  f a s t e r  t h a n  o n  t h e  non-correspondence  l i s t .  

P e r f o r m a n c e  o n  t h e  g lyph ic  a l p h a b e t i c  l i s t  became f a s t e r  t h a n  

on  t h e  d i s c r e t e  a l p h a b e t i c  l i s t  a f t e r  a b o u t  60 t r i a l s  b u t  

f a s t e r  t h a n  on  t h e  g lyph ic  non-correspondence  l i s t  only  a f t e r  

200 t r i a l s .  I n t e r e s t i n g l y ,  i n  t h e  p r a c t i c e  t r i a l s  r e f e r r e d  t o ,  

t h e  e x p l i c i t  a l p h a b e t  i t e m s  were  p r i n t e d  l e f t  t o  r i g h t ,  p r o v i n g  

t h a t  a  r e v e r s e  o rde r  was n o t  t h e  cause  of  t h e  d i f f i c u l t i e s  

exper ienced  a l t h o u g h ,  i f  used, it could have  added t o  t h e m .  

T h e  t a s k  of  deal ing  w i t h  t h e s e  t r i a l s  w i t h  a  s i x  l e t t e r  

a lphabe t  and a  s i x  word vocabulary  can  be  compared w i t h  t h e  
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t ask  of  deal ing  w i t h  a  Hebrew a lphabe t  of  22 l e t t e r s  w i t h  

a lmos t  no  vowels,  o r  w i t h  vowels o rgan ized  i n  a  d i f f e r e n t  

sys tem t h a n  t h e  consonan t s ,  and an  un l im i t ed  vocabulary.  

Clearly,  t h e  a c h i e v e m e n t  of  a u t o m a t i c i t y  i n  decoding a  s t r a n g e  

a lphabe t ,  e v e n  f o r  a  s u b j e c t  h igh ly  l i t e r a t e  i n  h i s  o r  he r  

f i r s t  language,  i s  n o t  a  t r i v i a l  task .  

T h e  d i f f i c u l t i e s  exper ienced i n  t h e  Brooks (1977) s tudy  

a r e  pa r t i cu la r ly  s i g n i f i c a n t  because,  as  can be seen  f r o m  

F igu re  2 ( l i s t ed  j u s t  b e f o r e  Appendices) ,  t h e  l e t t e r s  used f o r  

t h e  a lphabe t  were  c lear  and bold and looked l i k e  "realw 

l e t t e r s ,  u n l i k e  t h e  squ igg ly  shapes  i n  F i g u r e  1. Brooks and 

Miller  comment :  "Apparent ly  a  v i sua l  d i f f e r e n c e  as  r obus t  as  

t h e  o n e  sh'own i n  F i g u r e  2 was n o t  exp lo i t ed  by t h e  e x p l i c i t  

a lphabe t  s u b j e c t s  u n t i l  a f t e r  considerable  p r ac t i c ew  (p.397). 

T h i s  obse rva t i on ,  combined w i t h  t h e  g r e a t e r  success  w i t h  t h e  

g lyph ic  a lphabe t ,  i nd i ca t e s  t h a t  some s o r t  of word p a t t e r n  

r ecogn i t i on  appears  t o  be  involved i n  success fu l  decoding,  t h a t  

t h e  p a t t e r n s  a r e  n o t  immedia te ly  obv ious  i n  a  s t r a n g e  a lphabe t  

and t h a t  t h e y  t a k e  a  considerable  per iod of  t i m e  t o  recognize .  

A r e c e n t  research s tudy  has  d i r ec t l y  addressed t h e  

q u e s t i o n  of  r ep r e sen t i ng  Hebrew w i t h  t h e  Roman a lphabet :  

Roman iza t i on  t o  F a c i l i t a t e  t h e  Teach ing  o f  Modern Hebrew t o  

Adul t  N a t i v e  Speakers  of  Engl ish  by E. P. Kellogg, J r .  (1983). 

Th i s  s t udy  eva lua t e s  f i v e  research p r o j e c t s  - o n e  unpubl ished 

t h e s i s  and f o u r  published papers  - which address va r ious  i s sues  

conce rn ing  t h e  Roman iza t i on  o f  t h e  Hebrew alphabet .  Kellogg 
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makes  t h e  p o i n t  i n  h i s  i n t r o d u c t i o n  t h a t  d u r i n g  t h e  1800's i n  

Europe  t h e  Roman a l p h a b e t  was used t o  i n t r o d u c e  s t u d e n t s  t o  

Hebrew, t h a t  t h e  T u r k i s h  d i a l e c t  of  Arab ic  was Romanized i n  t h e  

t i m e  o f  Mus ta fa  Kemel  A t a t u r k  and t h a t  r e c e n t  m o v e m e n t s  i n  t h i s  

d i r e c t i o n  inc lude  t h e  R o m a n i z a t i o n  of  C h i n e s e  by means  of  t h e  

P i n  Yin  sys tem.  He speaks  of  t h e  advan tages  of  R o m a n i z a t i o n  i n  

making  Hebrew (and o t h e r  languages)  m o r e  access ib le  and m o r e  

eas i ly  included i n  t h e  c u r r i c u l u m ,  and t h e  advan tage  of  t h e  

l e f t  t o  r i g h t  r e p r e s e n t a t i o n  which  i s  t h e  norm i n  i n t e r n a t i o n a l  

c o m m u n i c a t i o n s  ( inc reas ing ly  u s i n g  t h e  c o m p u t e r )  and a lso  t h e  

usual  mode of  r e p r e s e n t a t i o n  of t h e  l anguage  of  s c i e n c e  and 

m a t h e m a t i c s .  T h e  conc lus ions  reached f r o m  h i s  r e v i e w  of  t h e  

f i v e  s t u d i e s  a r e  f a v o u r a b l e  towards  R o m a n i z a t i o n  and inc lude  

t h e  f o l l o w i n g  s p e c i f i c  o b s e r v a t i o n s  of  r e l evance  t o  t h i s  paper: 

1. More i s  invo lved  t h a n  j u s t  l e a r n i n g  22 new l e t t e r s .  T h e  

l e a r n e r  has  t o  look i n  d i f f e r e n t  places f o r  c lues  t o  t h e  

m e a n i n g  of  a  l e t t e r .  T h e  r e c o g n i t i o n  t e c h n i q u e s  t h a t  work i n  

Engl ish  do n o t  work f o r  reading Hebrew because  t h e  l e t t e r s  a r e  

fo rmed  w i t h  a  r i g h t  t o  l e f t  o r i e n t a t i o n .  Roman l e t t e r s ,  

na tu ra l ly ,  a r e  f o r m e d  w i t h  t h e  o p p o s i t e  o r i e n t a t i o n .  

2. T h e  problem of  spe l l ing  i n  Hebrew i s  compl ica ted  hv t h e  f a c t  

t h a t  s o m e  of t h e  w r i t t e n  l e t t e r s  h a v e  l o s t  t h e i r  u n i q u e n e s s  

w i t h  t h e  r e s u l t  t h e r e  a r e  t w o  l e t t e r  "t's", t w o  l e t t e r  "k'sw 

and t w o  l e t t e r  "s's". R o m a n i z a t i o n  e l i m i n a t e s  t h i s  c o n f u s i o n .  

3. C e r t a i n  words e x p e r i e n c e  vowel  changes  o r  d e l e t i o n s  i n  t h e  

s t e m  when  m a k i n g  t h e  t r a n s i t i o n  f r o m  s i n g u l a r  t o  plural .  T h i s  



COMPUTER-GENERATED TRANSLITERATION, page 14 

is n o t  a p p a r e n t  i n  t h e  Hebrew s c r i p t  b u t  becomes  t r a n s p a r e n t  

upon R o m a n i z a t i o n  (e.g. Hebrew KTN,KTN'M; Roman "katan",  

"k tanim") .  Kellogg has  produced t h e  Shalom Home Study Course  

i n  C o n v e r s a t i o n a l  Hebrew (1983) which  h e  descr ibes  a s  "a 

r e sea rch  and deve lopment  p roduc t  designed t o  d e m o n s t r a t e  how 

R o m a n i z a t i o n  can  be employed t o  f a c i l i t a t e  t h e  a c q u i s i t i o n  of  

Modern Hebrew by t h e  a d u l t  n a t i v e  s p e a k e r  o f  Engl ish"  (p. 31). 

I t  is n o t  c l ea r  w h e t h e r  o r  n o t  h i s  i n t e n t i o n  is t o  p e r m a n e n t l y  

replace  t h e  t r a d i t i o n a l  Hebrew s c r i p t  w i t h  t h e  Roman a l p h a b e t  

f o r  a  second l anguage  l ea rne r .  Such is n o t  t h e  proposal  of t h i s  

paper  b u t  r a t h e r  t o  use  R o m a n i z a t i o n  a s  a  b r idge  of  easy  e n t r y  

t o  Hebrew and t h e n  t o  make  t h e  t r a n s f e r  t o  t h e  t r a d i t i o n a l  

s c r i p t  a s  soon  as  t h e  s t u d e n t  has ga ined  some  f a c i l i t y  w i t h  t h e  

language.  

T h i s  s t r a t e g y  is, i n  f a c t ,  used by Thomas  0. Lambdin i n  

h i s  I n t r o d u c t i o n  t o  Bibl ica l  Hebrew (Harvard,  1971). Lambdin 

c o m m e n t s  i n  h i s  p re face :  

T h e  g e n e r o u s  use  of  t r a n s l i t e r a t i o n  i s  m e a n t  t o  s e r v e  

t h r e e  purposes:  t o  enab le  t h e  s t u d e n t  t o  p e r c e i v e  Hebrew 

as  a  language,  and n o t  a n  e x e r c i s e  i n  d e c i p h e r m e n t ;  t o  

r e m o v e  t h e  cus tomary  i n i t i a l  obs tac le ,  w h e r e i n  t h e  s t u d e n t  

was r e q u i r e d  t o  m a s t e r  i n n u m e r a b l e  pages of  r a t h e r  

a b s t r a c t  phonologica l  and o r t h o g r a p h i c  d e t a i l s  b e f o r e  

l e a r n i n g  e v e n  a  s e n t e n c e  of t h e  language;  and t o  

f a c i l i t a t e  t h e  m e m o r i z a t i o n  of  t h e  paradigms,  where  t h e  

e s s e n t i a l  f e a t u r e s  are ,  i n  my  o p i n i o n ,  set i n  g r e a t e r  
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r e l i e f  t h a n  i n  t h e  c o n v e n t i o n a l  s c r i p t .  

Some t w o  t h i r d s  of  t h e  way t h r o u g h  t h e  book Lambdin  weans  t h e  

s t u d e n t  f r o m  t r a n s l i t e r a t i o n  and uses on ly  t h e  t r a d i t i o n a l  

s c r i p t .  

Of t h e  m u l t i - l i n g u a l  word processors  researched,  t h e  o n e  

se lec ted  f o r  t h e  s y s t e m  described i n  S e c t i o n  5  is Mul t i -L innua l  

Scholar ,  V e r s i o n  3.0 (MLS) (1987). T h i s  s u p p o r t s  16  languages  

s t r u c t u r e d  upon f i v e  a lphabets :  Roman,  Hebrew,  Cyr i l l i c ,  G r e e k  

and Arabic .  O t h e r  a l p h a b e t s  a r e  ava i l ab le  and t h e  package  

inc ludes  a  f o n t  g e n e r a t i o n  u t i l i t y  f o r  des ign ing  c u s t o m  f o n t s .  

I t  is poss ib le  t o  m o v e  f r o m  o n e  l anguage  t o  a n o t h e r  w i t h i n  t h e  

same  d o c u m e n t  s o  t h a t  a  t r u e  mul t i - l ingua l  t e x t  can  be  

processed. S e c t i o n  5 i s  w r i t t e n  w i t h  Mul t i - l ingua l  Scholar .  A  

number  of keyboard l a y o u t s  a r e  provided under  s o f t w a r e  c o n t r o l  

and a d d i t i o n a l  keyboard l a y o u t s  can  be  designed by t h e  user .  A 

p a r t i c u l a r l y  va luable  f e a t u r e  o f  t h i s  processor  is i t s  a b i l i t y  

t o  handle  Hebrew vowel  p o i n t i n g  by o v e r s t r i k e  c h a r a c t e r s  s o  

t h a t  t h e y  appear  under  o r  o v e r  t h e  c h a r a c t e r s  o n  sc reen  and i n  

p r i n t .  MLS i s  c o n f i g u r e d  f o r  t h e  IBM XT and r e q u i r e s  512K 

memory f o r  t h e  a p p l i c a t i o n  described i n  S e c t i o n  5. A n o t h e r  

p o w e r f u l  package  specia l ly  des igned f o r  academics  i s  Nota  Bene 

Vers ion  3 (1987). D e s p i t e  i t s  many s t r e n g t h s ,  however ,  it 

d isplays  t h e  Hebrew vowel p o i n t s  a s  s e p a r a t e  c h a r a c t e r s  o n  

s c r e e n  a l t h o u g h  it t r e a t s  t h e m  as  o v e r s t r i k e s  i n  p r i n t e d  
I 
I o u t p u t .  T h i s  makes  it  u n s u i t a b l e  f o r  des ign ing  a  sc reen  

t u t o r i a l .  A n o t h e r  cand ida te  is G u t e n b e r q  (1985) which  has 
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p a r t i c u l a r l y  s t r o n g  t e x t - f o r m a t t i n g  f e a t u r e s  b u t  i s  only  

c o n f i g u r e d  f o r  t h e  Apple  I1 s e r i e s  of  c o m p u t e r s .  A  f u t u r e  

p o s s i b i l i t y  i s  a  mul t i - l ingua l  word processor  under  deve lopment  

f o r  t h e  Xerox personal  c o m p u t e r  work  s t a t i o n  called S ta r .  T h i s  

i s  discussed i n  a  S c i e n t i f i c  Amer ican  a r t i c l e  ( J u l y  1984). T h e  

p r o j e c t  is a n  a m b i t i o u s  one ,  a i m i n g  a t  n o  less  t h a n  a n  

i n t e g r a t e d  s y s t e m  f o r  encoding,  t y p i n g  and r e n d e r i n g  a l l  t h e  

world's g r a p h i c  s y s t e m s  inc lud ing  t h o s e  which  a r e  n o t  

a lphabe t i ca l ly  based. I t  wil l  presumably  be  some  t i m e  b e f o r e  a  

m i c r o c o m p u t e r  v e r s i o n  i s  avai lable .  

D i f f e r e n t  Hebrew t r a n s l i t e r a t i o n  c o n v e n t i o n s  were  

researched.  T h e s e  a r e  described i n  c o n t e x t  i n  S e c t i o n  5. 
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4. Ob i e c t i v e s  

T r a n s l i t e r a t i o n  has  been used f o r  many years  i n  t e a c h i n g  

classical  Hebrew t o  h e l p  s t u d e n t s  n e g o t i a t e  t h e  i n i t i a l  problems of  

t h e  u n f a m i l i a r  Hebrew s c r i p t  (Lambdin ,  1971; W e i n g r e e n ,  1939). 

More r e c e n t l y ,  it has  been success fu l ly  used i n  t e a c h i n g  modern  

Hebrew (Kellogg,  1983). I t  i s  widely used i n  p u b l i c a t i o n s  f r o m  

popular  pe r iod ica l s  t o  scholar ly  works  which  q u o t e  Hebrew f o r  

non-Hebrew speakers .  T r a n s l i t e r a t i o n  is, t h e r e f o r e ,  of  p r o v e n  

value.  I t  i s ,  however ,  t r o u b l e s o m e  and t ime-consuming  t o  produce  

e x t e n s i v e l y ,  which  has l i m i t e d  i t s  use. 

W h a t  fo l lows  is t h e  d o c u m e n t a t i o n  o f  a  s y s t e m ,  u s i n g  a  

personal  c o m p u t e r ,  t h a t  a u t o m a t i c a l l y  g e n e r a t e s  t r a n s l i t e r a t i o n  

f r o m  any  g i v e n  fu l ly -po in ted  Hebrew t e x t .  T h i s  s y s t e m  makes  

poss ib le  a  compute r -ass i s t ed  t u t o r i a l ,  a l so  documented ,  f o r  u s i n g  

t r a n s l i t e r a t i o n  t o  speed and f a c i l i t a t e  t h e  a c q u i s i t i o n  of  r ead ing  

c o m p e t e n c e  i n  Hebrew. 

T h e  o b j e c t i v e s  i n  producing t h i s  s y s t e m  and t u t o r i a l  a r e  a s  

fol lows:  

1. prove  t h a t  compute r -genera ted  t r a n s l i t e r a t i o n ,  us ing  a  

personal  c o m p u t e r ,  is f e a s i b l e ;  

2. p rov ide  t h e  means  of  de l ive ry  of t r a n s l i t e r a t i o n  i n  any  f o r m  

desired;  

3. reduce  t h e  non-Hebrew s p e a k i n g  s tuden t ' s  long- las t ing  

f r u s t r a t i o n  and slowness i n  decoding Hebrew t e x t ,  which  becomes  a  

b a r r i e r  t o  p e r s e v e r i n g  u n t i l  r ead ing  c o m p e t e n c e  i s  achieved;  

4. e n c o u r a g e  t h e  t r a n s f e r e n c e  of  decoding a u t o m a t i c i t y  f r o m  

t h e  t r a n s l i t e r a t e d  t o  t h e  Hebrew t e x t  and t h u s  a c c e l e r a t e  t h e  

a c q u i s i t i o n  of  r ead ing  c o m p e t e n c e  i n  Hebrew w i t h o u t  
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t r a n s l i t e r a t i o n  suppo r t ;  

5. i nd i ca t e ,  by ach i ev ing  success  i n  a  t r a n s l i t e r a t i o n  sy s t em 

and t u t o r i a l  f o r  Hebrew, t h a t  t h e  same approach i s  f e a s ib l e  f o r  

l e a rn ing  t o  read i n  o t h e r  non-Roman s c r i p t s .  

Teach ing  c lass ica l  Hebrew emphas i ses  reading competence .  

Teach ing  modern Hebrew t o  non-Hebrew speakers  r i g h t l y  

emphasises  o ra l  commun ica t i ve  competence .  Once  a  su rv iva l  l eve l  

i s  achieved,  t h e  s t u d e n t  t ends  t o  drop h i s  o r  he r  s tud ies .  T r u e  

commun ica t i ve  competence ,  however ,  depends upon subs t an t i a l l y  

en la rg ing  vocabulary  which,  i n  t u r n ,  depends upon e x t e n s i v e  

reading i n  a  second language as  i n  a  f i r s t .  Only w i t h  reading and an  

enlarged vocabulary  wil l  s t u d e n t s  move  towards  t h e  commun ica t i ve  

competence  of  t h e  educated  f i r s t  l anguage  speaker .  A t  t h e  same 

t i m e  t h e y  wil l  move  towards an  unders tand ing  of  t h e  l i t e r a t u r e  of  

t h e  language and towards t h e  a b i l i t y  t o  undergo fo rma l  educa t i on  

w i t h  t h e  second language t h e  l anguage  of  i n s t r u c t i o n .  T h e  a im  of  a  

t r a n s l i t e r a t i o n  sy s t em i s  t o  he lp  a c h i e v e  t h i s  goal  by f a c i l i t a t i n g  

t h e  t r a n s f e r  of  t h e  s tuden t ' s  f i r s t  language decoding a u t o m a t i c i t y  

t o  t h e  second language and by encou rag ing  h im  o r  he r  t o  pe rsevere  

w i t h  read ing  u n t i l  t h i s  t a k e s  place. 
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5. Desc r i p t i on  of T r a n s l i t e r a t i o n  System 

5(a). Overv iew 

Purpose  

T h e  purpose  o f  t h e  sy s t em i s  t o  produce: 1) 

compute r -genera ted  t r a n s l i t e r a t i o n  of Hebrew t e x t s  f o r  use  i n  t h e  

i n i t i a l  t e a c h i n g  o f  b o t h  classical  and modern Hebrew t o  n a t i v e  

speakers  of  Engl ish;  and 2) a computer-ass is ted  reading t u t o r i a l  on  

sc reen  t o  he lp  t h e  s t u d e n t  a t t a i n  more  qu i ck ly  a  mas te ry  of  

reading Hebrew sc r i p t .  T h e  reading t u t o r i a l  can  also be suppl ied ,  i f  

r equ i red ,  as  hard copy. 

Process  

T h e  Hebrew source  t e x t  i s  prepared,  comp le t e  w i t h  vowel 

po in t s ,  us ing  t h e  Mul t i -Lingual  Scholar  (MLS) word processor.  I t  i s  

t r a n s l i t e r a t e d  i n t o  a  Roman t e x t  f i l e ,  us ing  t h e  MLS tab le -d r iven  

Conf igu rab l e  T e x t  I n t e r change  U t i l i t y  (CTIU). T h i s  r e q u i r e s  t h e  

design of  t ab l e s  of  some complex i ty  t o  produce t r a n s l i t e r a t i o n  t h a t  

imp lemen t s  t h e  p ronunc i a t i on  ru les  f o r  Hebrew. T h e  Hebrew and 

Roman t e x t  f i l e s  a r e  t h e n  merged by t h e  author-designed compu te r  

program BITEX i n t o  a  b i t e x t u a l  f i l e  w i t h  a  l i n e  of  Hebrew 

a l t e r n a t i n g  w i t h  a  l i n e  of Roman so  t h a t  each  Hebrew word has  i t s  

Roman c o u n t e r p a r t  immedia te ly  benea th  it. T h e  Roman t e x t  i s  

invar iab ly  longer  t h a n  t h e  Hebrew t e x t .  T h e  Hebrew words a r e  

spaced o u t  t o  allow f o r  t h i s .  E i g h t  add i t iona l  f i l e s  of t h e  merged 

t e x t  a r e  prepared,  us ing  a  c loze  procedure .  In t h e  f i r s t  of t he se ,  

every  s e v e n t h  Roman word i s  de le ted;  i n  t h e  second an  add i t iona l  

s e v e n t h  word i s  de le ted;  i n  t h e  t h i r d  an  add i t iona l  s e v e n t h  word 

aga in  i s  de le ted  and so  on u n t i l  w i t h  t h e  s e v e n t h  f i l e  t h e  Roman 

t e x t  has  been erased. The  e i g h t h  f i l e  e rases  t h e  Hebrew vowel 
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po in t s .  T h e  c loze  procedure  can  be  i m p l e m e n t e d  w i t h  a  c loze  

i n t e r v a l  less  o r  g r e a t e r  t h a n  seven .  I t  is also poss ib le  t o  i m p l e m e n t  

any c o m b i n a t i o n  of  c loze  s t ages ,  e.g. d e l e t i n g  e v e r y  s e v e n t h  word 

s t a r t i n g  w i t h  word 1  and 4, o r  w i t h  word 1, 3  and 6 e t c .  A  t e a c h e r  

may, t h e r e f o r e ,  use  it as  a  f l e x i b l e  r ead ing  o r  w r i t i n g  t e s t  

i n s t r u m e n t .  

I n t e n t i o n  of  t u t o r i a l  

T h e  b i t e x t u a l  f i l e  is produced t o  enab le  s t u d e n t s  t o  decode 

i m m e d i a t e l y  t h e  sound of  t h e  Hebrew word f r o m  t h e  Roman 

t r a n s l i t e r a t e d  word i m m e d i a t e l y  below it and t h u s  read t h e  t e x t  

w i t h o u t  d i f f i c u l t y .  T h e  purpose  of  t h e  s e r i e s  of  c loze  f i l e s  is t o  

enab le  s t u d e n t s  t o  r e p e a t  t h e  read ing  w h i l e  gradual ly t r a n s f e r r i n g  

t h e i r  unders tand ing  of  t h e  p r o n u n c i a t i o n  d i r e c t l y  t o  t h e  Hebrew 

t e x t .  By t h e  t i m e  t h e y  have  comple ted  t h e  f i l e  s e r i e s  t h e y  should 

be reasonably  c o m f o r t a b l e  w i t h  t h e  H e b r e w  t e x t  w i t h o u t  t h e  

t r a n s l i t e r a t i o n  ass i s t .  If n o t ,  t h e y  can  r e p e a t  t h e  read ing  e x e r c i s e  

f r o m  t h e  b e g i n n i n g  o r  f r o m  any p o i n t  i n  t h e  middle a s  o f t e n  as  

t h e y  des i re .  

Sys tem c o m p o n e n t s  

T h e  s y s t e m  has t h r e e  main  componen t s :  a lphabe t s ,  t a b l e s  and a  

c o m p u t e r  program.  Four  s e t s - o f  a l p h a b e t s  and t e x t  i n t e r c h a n g e  

t a b l e s  a r e  provided t o  produce f o u r  a l t e r n a t i v e  t r a n s l i t e r a t i o n  

modes: classical ,  c lassical  a l t e r n a t i v e ,  modern  and s i m p l i f i e d  

modern. T h e  c lass ica l  mode i s  t h a t  used i n  such  classical  g rammars  

as  Lambdin  (1971) and W e i n g r e e n  (1939). I t  r e l i e s  on  d i a c r i t i c  

marks  t o  d i s t i n g u i s h  d i f f e r e n t  p r o n u n c i a t i o n s  of t h e  same l e t t e r ,  

w h e t h e r  c o n s o n a n t  o r  vowel ,  and a lso  t o  i n d i c a t e  t h e  under ly ing  

Hebrew spe l l ing .  T h e  classical  a l t e r n a t i v e  .and modern  modes use  
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phone t i c  spe l l ing  of  consonan t s  r a t h e r  t h a n  d i a c r i t i c  marks  b u t  

r e t a i n  d i a c r i t i c  marks  w i t h  t h e  vowels.  They  also i d e n t i f y  t h e  

under ly ing Hebrew spel l ing .  T h e  s imp l i f i ed  modern  mode does n o t  

d i s t i ngu i sh  d i f f e r e n t  l e t t e r s  which have  t h e  same  p ronunc i a t i on  

and avoids  d i a c r i t i c  marks. T h e r e f o r e  it does n o t  i d e n t i f y  Hebrew 

spel l ing .  I t  i s  e a s i e s t  t o  read b u t  c o n t a i n s  l e a s t  i n f o r m a t i o n .  

The  c o m p u t e r  program BITEX n o t  on ly  merges  t h e  Hebrew and 

Roman t e x t  f i l e s  and produces t h e  c loze  f i l e s  b u t  also has  a  module 

f o r  applying t r a n s l i t e r a t i o n  ru les  as  requ i red .  T h e  sy s t em re l i e s  

p r imar i ly  on  t h e  CTIU t ab les  t o  g e n e r a t e  t r a n s l i t e r a t i o n .  T h e r e  i s ,  

however ,  o n e  ru l e  - s h o r t  q a m e t z  i n  a  f i n a l  unaccented  syl lable - 
which has  n o t  been p u t  i n t o  t h e  t ab l e s  because it  t a k e s  up t o o  

many l i ne s  and causes  t h e  t ab l e s  t o  exceed t h e i r  capaci ty .  T h i s  ru le  

i s  applied by t h e  compu te r  program. If o t h e r  excep t i on  cond i t i ons  

come t o  l i g h t ,  t h e  compu te r  program can be used t o  deal w i t h  t h e m  

i f  t h e y  c a n n o t  be eas i ly  accomodated by t h e  tables .  

T h e  s e c t i o n s  which fo l low desc r ibe  f i r s t  t h e  Hebrew a lphabe t  

and p ronunc i a t i on  rules;  and t h e n  deal i n  t u r n  w i t h  t h e  t h r e e  main  

componen t s  o f  t h e  sys tem:  t h e  a l t e r n a t i v e  Roman a lphabe t s ,  t h e  

a l t e r n a t i v e  t e x t  i n t e r c h a n g e  t ab l e s  and t h e  compu te r  program. 
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5(b) D e s c r i p t i o n  o f  Tra -ns l i t e ra t ion  Sys tem:  T h e  Hebrew Alphabe t  

T h e  Hebrew a lphabe t  c o n s i s t s  o f  22 consonan t s .  I t  was der ived 

i n  t h e  t e n t h  c e n t u r y  B.C. f r o m  t h e  P h o e n i c i a n  branch of  t h e  

o r i g i n a l  a l p h a b e t  which  was i n v e n t e d  i n  t h e  Middle Eas t  s o m e t i m e  

d u r i n g  t h e  f i r s t  half  of  t h e  second m i l l e n n i u m  B.C. Or ig ina l ly ,  n o  

vowels  a t  a l l  were  ind ica ted  i n  w r i t i n g .  In t h e  pre-Exi l ic  per iod ,  

b e f o r e  t h e  Babylonian  Ex i l e  i n  587 B.C., t h e  c o n s o n a n t s  ' y, 1 w, 

and 3 h ,  were  used a t  t h e  end o f  a  word t o  i n d i c a t e  f i n a l  vowels.  

In t h e  pos t -Exi l ic  per iod ,  ' and 1 were  used also t o  i n d i c a t e  

vowels  i n s i d e  a  word. Not  u n t i l  t h e  9 t h  and 1 0 t h  c e n t u r i e s  A.D. was 

a  c o m p l e t e  s y s t e m  of  vowel  n o t a t i o n  p e r f e c t e d  by J e w i s h  scho la r s  

known a s  t h e  Masore tes  ( t r a d i t i o n a l i s t s ) ,  work ing  i n  T i b e r i a s .  T h i s  

sys tem,  u s i n g  d i a c r i t i c  marks  b e n e a t h  and above  t h e  consonan t s ,  

was super imposed o n  t h e  e a r l i e r  p a r t i a l  s y s t e m .  

Hebrew i s  w r i t t e n  f r o m  r i g h t  t o  l e f t .  Consonan t s  and vowels  

a r e  l i s t e d  s e p a r a t e l y  below. A l t e r n a t i v e  t r a n s l i t e r a t i o n s  a r e  

discussed i n  S e c t i o n  5(d). 
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1. T h e  C o n s o n a n t s  

Form Name T r a n s l i t e r a t i o n  P r o n u n c i a t i o n  

W 'Sleph s g l o t t a l  s t o p  o r  z e r o  

3 1 bath b  bh v  [b] a s  i n  b a i t  [v]  a s  i n  h a v e  

8 2 gime 1 g  g gh (g)  [gl  a s  i n  g o  [gl  as  i n  g o  

3 7 daleth d  d dh (d) [dl a s  i n  door [ 1 as  i n  t h i s  

fS hi5 h  [h] a s  i n  house  

1 WPW (viiv) w  (v )  [w]  as  i n  w e t  or  [v] as  i n  v e t  

ziiyin 

hQth 

;&h 

yadh 

kaph  

lSmedh 

mQm 

niin 

ssmekh 

'ayin 

PE 

[zl a s  i n  z o n e  

1x1 l i k e  t h e  ch  i n  S c o t t i s h  loch 

[t] as  i n  t i m e  

[y l  a s  i n  yes  

[k]  a s  i n  k i n g  [XI as  f o r  h 3 t h  

[ll a s  i n  l i n e  

[ml as  i n  moon 

[n l  a s  i n  noon 

[sl a s  i n  soon 

n o  Eng  e q u i v ;  back of t h r o a t  

[p l  a s  i n  pay [ f l  a s  i n  f a c e  

IY Y tzSdhS s t z  Its] a s  i n  h i t s  

[ql a  'kg a t  back of  t h r o a t  

[rl as  i n  rope  

k? kin 5 [sl a s  i n  s i n g  

w shin 3 sh  [HI as  i n  show 
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N o t e  1: T h r e e  f o r m s  a r e  shown i n  t h e  f i r s t  co lumn of  t h e  table :  

t h e  dagesh w i t h  a  do t  i n  t h e  middle,  t h e  regu la r ,  and t h e  s o f i t  f o r  

t h e  f i n a l  l e t t e r  of a  word. 

N o t e  2: S ix  l e t t e r s  h a v e  t h e  dagesh f o r m :  2 3 7 2 3 27 ( b  g  d  k p 

t ) ,  known mnemonica l ly  a s  t h e  "begadkepat"  l e t t e r s .  W i t h o u t  t h e  

dagesh t h e y  a r e  s o f t  o r  s p i r a n t ;  w i t h  t h e  dagesh t h e y  a r e  hard. In 

modern Hebrew,  t h r e e  of t h e s e  l e t t e r s ,  3 t n, a r e  n o  longer  

pronounced s o f t l y .  They  t a k e  t h e  hard p r o n u n c i a t i o n  a s  shown i n  

p a r e n t h e s i s  i n  t h e  t r a n s l i t e r a t i o n  co lumn of  t h e  t ab le .  T h e  dagesh 

can a lso  be  used w i t h  t h e s e  and o t h e r  l e t t e r s  t o  i n d i c a t e  doubl ing .  

When  used w i t h  3 h,  t h e  d o t  i s  known as "mappiqw ( b r i n g i n g  o u t )  

and i n d i c a t e s  t h a t  t h e  "hw is  sha rp ly  audible.  T h e s e  p o i n t s  a r e  

discussed i n  S e c t i o n  5(c). 

N o t e  3: F i v e  l e t t e r s  h a v e  a  spec ia l  f o r m  a t  t h e  end of words: 1 7 Y 
') El (d m n  p  t z ) .  They  do n o t  c h a n g e  t h e i r  p r o n u n c i a t i o n .  

N o t e  4: P r o n u n c i a t i o n  is t h e  s a m e  today  i n  c lass ica l  and modern  

Hebrew e x c e p t  f o r  t h e  l e t t e r s  1 f 2 7 ,  a sp i ra ted  i n  classical  b u t  n o t  

i n  modern  Hebrew; t h e  l e t t e r  1 ,  w h i c h  is "ww i n  c lass ica l  b u t  "v" i n  

modern Hebrew;  and t h e  g u t t u r a l s  )? W whose p r o n u n c i a t i o n  i s  

r e t a i n e d  o n l v  bv some n a t i v e  s ~ e a k e r s .  
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2. T h e  Vowels  

Sign Name T r a n s l i t e r a t i o n  

3 pathah a  a s  i n  had 

2 segh61 e  as  i n  bed 

'3 segh61 & yod @ as i n  bed 

3 segh8l & he e  a s  i n  bed 

3 s h o r t  hPreq i as  i n  lid 

3 .r. qibbfitz u  a s  i n  bul l  

? qimetz-hZtQf o  as  i n  t o p  

9 qimetz I as i n  yard 

'? qsmetz & y8d a as i n  yard 

3; qHmetz&hB Has i n  yard 

3 tzar6 6 as  i n  t h e y  

tzSri38ty6d G a s i n t h e y  

3 tz8ri3 & hi5 B as  i n  t h e y  

' 3  l o n g h i r e q  i as i n  m a c h i n e  

1 shtlreq 0 as i n  f l u t e  

1 h6lem 6 as  i n  n o t e  

1 b6lem 6 as  i n  n o t e  

3 h6lem & he 6 as  i n  n o t e  

L e n g t h  

s h o r t  

s h o r t  

s h o r t  

s h o r t  ( f i n a l  hS only)  

s h o r t  

s h o r t  

s h o r t  

long  

long  ( rare  w i t h  y6d) 

l o n g  ( f i n a l  he only)  

long  

long  

long  ( f i n a i  hB only)  

long  

long  

long  

l o n g  

l o n g  ( f i n a l  hE on ly ,  r a r e )  

P shewa,  sheva  a s  i n  haven  
t 

reduced 

F hatef-pathah i as i n  ab r idge  reduced 

rZ .. hatef-segh81 6 as i n  h a v e n  reduced 

I7 hatef-qimetz i i a s  i n  a t o m  r. 
reduced 

N o t e  1: Lambdin  (1971, p  XVII) p o i n t s  o u t  t h a t  t h e r e  i s  no  

consensus  a s  t o  t h e  l e n g t h  and q u a l i t y  of  t h e  Hebrew vowels  i n  t h e  

M a s o r e t i c  s y s t e m .  T h e  d i a c r i t i c  marks  used i n  t h e  above  
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t r a n s c r i p t i o n  a r e  designed t o  r e f l e c t  Hebrew spe l l ing  and a r e  n o t  

always a c c u r a t e  l e n g t h  ind ica to r s .  

N o t e  2: T h e  d i s t i n c t i o n  b e t w e e n  long  and s h o r t  q a m e t z  (8 o r  o )  i s  

discussed i n  S e c t i o n  5(c) o n  spec ia l  p r o n u n c i a t i o n  ru les .  

N o t e  3: Syllables  a r e  e i t h e r  o v e n  o r  closed. A syl lable  beg ins  w i t h  a 

c o n s o n a n t  and c a n n o t  beg in  w i t h  a  vowel .  A n  open  syl lable  c o n s i s t s  

of a  c o n s o n a n t  and a  vowel ,  e.g. 9; a  closed syl lable  c o n s i s t s  of  a  

c o n s o n a n t  and a . v o w e 1  fo l lowed by a n o t h e r  consonan t ,  e.g. 19 o r  

183. 

N o t e  4: Words a r e  s t r e s sed  o n  t h e  l a s t  sy l lable  ( m o s t  f r e q u e n t l y )  o r  

on  t h e  p e n u l t i m a t e  syl lable.  Only p e n u l t i m a t e  s t r e s s  i s  marked i n  

t h i s  t r a n s l i t e r a t i o n  sys tem,  b o t h  i n  p r e p a r i n g  s o u r c e  Hebrew t e x t  

f i l e s ,  u s i n g  a n  o v e r s t r i k e  a c c e n t  mark ,  e.g. 7%. and i n  . . 
t r a n s l i t e r a t e d  Roman f i l e s ,  u s i n g  a ra ised  per iod ,  e.g. me-lekh. 
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5(c). ~ e s c r i p t i o n  of  T r a n s l i t e r a t i o n  Sys tem:  P r o n u n c i a t i o n  Rules  

P r o n u n c i a t i o n  r u l e s  f o r  Hebrew wi l l  b e  cons idered  under  t h e  

fo l lowing  headings:  

1) dagesh l ene ,  dagesh f o r t e  and mappiq  

2) m o b i l e  and q u i e s c e n t  sheva  

3) long  and s h o r t  q a m e t z  

4)  e f f e c t  of  g u t t u r a l s  

5) redundancies .  

6) m e t h e g  

1. Danesh L e n e  and Danesh F o r t e  

Dagesh ( W ; ? ,  'p iercing ')  i s  a d o t  i n  t h e  h e a r t  of  a  l e t t e r ,  a s  i n  

t h e  7 of  t h e  Hebrew word j u s t  used. I t  may be  e i t h e r  Dagesh L e n e  

(weak) o r  Dagesh F o r t e  ( s t rong) .  

Dagesh l e n e  is used w i t h  s i x  l e t t e r s  only ,  which  ma.y h a v e  a 

hard o r  s o f t  p r o n u n c i a t i o n .  They  a r e  n, 6 ,  3, 1, 2 ,1 (b,  g ,  d ,  k ,  

p, t), known mnemonica l ly  a s  t h e  "begadkepat"  l e t t e r s .  W i t h o u t  t h e  

d o t ,  t h e s e  s i x  l e t t e r s  a r e  a sp i ra ted  (bh ,  gh ,  dh, kh ,  ph,  th ) .  W i t h  

t h e  d o t  t h e y  become hard (b,  g, d, k ,  p, t ) .  In modern  Hebrew,  

a l t h o u g h  t h e  dagesh l e n e  i s  preserved f o r  al l  s i x  l e t t e r s  i n  w r i t t e n  

usage,  i t  app l i e s  only  t o  3 ,a ,1 (b ,  k,  p )  i n  speech.  

T r a n s l i t e r a t i o n  needs t o  r e f l e c t  t h i s .  T h e r e f o r e  d i f f e r e n t  f o n t  f i l e s  

a r e  used f o r  classical  and modern  Hebrew (needed a lso  t o  

d i s t i n g u i s h  vav  ( 7 , w )  i n  classical  and vav  ( 7 ,  v )  i n  modern  Hebrew).  

T h e  dagesh i n  a  begadkepat  l e t t e r  is dagesh l e n e  when t h a t  

l e t t e r  commences  a sy l lable  i n  t h e  b e g i n n i n g  o r  middle of  a word, 

p rov id ing  t h a t  t h e r e  i s  no vowel b e f o r e  t h a t  l e t t e r .  T h i s  means  

t h a t  t h e  dagesh is always dagesh l e n e  a t  t h e  b e g i n n i n g  of a  word; 

and i n  t h e  middle of  a word i s  dagesh l e n e  i f  i t  fo l lows  a  q u i e s c e n t  
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sheva .  Q u i e s c e n t  s h e v a  c loses  t h e  sy l lable  t o  which  i t  belongs,  

t h e r e b y  exc lud ing  t h e  p o s s i b i l i t y  of  a  vowel  p reced ing  t h e  

begadkepat  l e t t e r .  T h i s  r u l e  is  g i v e n  e f f e c t  by Roman t a b l e  r u l e s  

R1 and R2 ( see  S e c t i o n  S(b)). 

In  a l l  o t h e r  c i r c u m s t a n c e s ,  t h e  dagesh i n  any l e t t e r ,  i n c l u d i n g  

t h e  begadkepat  l e t t e r s ,  i s  dagesh f o r t e ,  which  has  t h e  e f f e c t  of  

doubl ing  t h e  l e t t e r .  T h e  Hebrew Tab le  t r e a t s  a l l  i n s t a n c e s  of  

dagesh as  dagesh f o r t e .  T h e  Roman Tab les  change  dagesh f o r t e  t o  

dagesh l e n e  w h e r e  requ i red  (Roman t a b l e  r u l e s  R1 and R2). 

T h e  g u t t u r a l s  (n ,3 ,y ,W) and resh  ( 7 )  do n o t  t a k e  t h e  

dagesh. T h e  d o t  i n  t h e  middle of  3 is n o t  a  dagesh. I t  i s  called 

"mappiq" ( b r i n g i n g  o u t )  and i n d i c a t e s  t h a t  t h e  "h" is sha rp ly  

audible.  T h i s  occurs  i n f r e q u e n t l y  and always a t  t h e  end of  a  word. 

2. Mobi le  and Q u i e s c e n t  Sheva  

T h e  t w o  p o i n t s  under  a l e t t e r  (2) a r e  called "sheva". Sheva  i s  

e i t h e r  n o t  sounded ( q u i e s c e n t )  o r  i s  sounded (mobi le )  l i k e  t h e  

p h o n e t i c  c h a r a c t e r  shwa. Mobile  s h e v a  i s ,  t h e r e f o r e ,  a  reduced 

vowel.  I t  is r e p r e s e n t e d  by "em. Sheva is q u i e s c e n t  i n  t h e  f o l l o w i n g  

cases: 

(a)  A t  t h e  end of  a  word, w h e t h e r  t h e r e  i s  o n e  sheva  o r  t w o ,  

e.g. p?a . . .  ( n e p t ) ,  PX ( a t t ) .  

(b)  W h e n  it is t h e  f i r s t  of  t w o  s h e v a i m  fo l lowing  each o t h e r  

i n  t h e  middle o r  a t  t h e  end of  a  word, 0.g. Bag533 . . .  (kaspekem),  

( t i sperQ) .  . . 
(c)  A f t e r  t h e  s h o r t  vowels  (a ,  e ,  i ,  o ,  u )  e.g. (Hulhln). 

( c l )  A f t e r  a  long  accen ted  vowel,  e.g. 3 (lZ5,nl). 

T h e  Hebrew t a b l e  i n i t i a l l y  i d e n t i f i e s  q u i e s c e n t  sheva  ( r u l e s  H7 
i 

t 
t o  H9) and r e p r e s e n t s  i t  by an  a r b i t r a r y  ASCII code. T h i s  i s  because  
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t h e  Roman t a b l e s  need t o  i d e n t i f y  q u i e s c e n t  sheva  f o r  t h e  

a p p l i c a t i o n  of  o t h e r  rules: t h e  c o n v e r s i o n  o f  t h e  d e f a u l t  dagesh 

f o r t e  f r o m  t h e  Hebrew t a b l e  t o  dagesh l e n e  f o l l o w i n g  q u i e s c e n t  

sheva  ( r u l e  R l ) ;  t h e  c o r r e c t i o n  r u l e  R5 whereby a  normal ly  

q u i e s c e n t  s h e v a  becomes  mobi le  when a t t a c h e d  t o  t h e  f i r s t  of t w o  

s i m i l a r  l e t t e r s ,  e.g. V)?nn)! ( m i t p a l e l l m )  ( i n  t h i s  case,  t h e  sheva  . . 
would normal ly  be  q u i e s c e n t  because  it fo l lows  a  s h o r t  vowel);  and, 

f i n a l l y ,  i d e n t i f y i n g  q u i e s c e n t  s h e v a  a t  t h e  end o f  a  word where  it  

may h a v e  been missed by t h e  Hebrew t a b l e  ( r u l e  R7). 

T h e  Hebrew t a b l e  app l i e s  o n e  r u l e  f o r  m o b i l e  sheva  ( r u l e  H6). 

T h i s  i s  t h e  case  w h e r e  t h e  sheva  under  t h e  f i r s t  l e t t e r  of a  word i s  

mobi le  whi le ,  i f  t h e r e  i s  a  second,  it is q u i e s c e n t .  T h i s  r u l e  i s  

appl ied  ahead of  t h e  ru les  f o r  q u i e s c e n t  sheva .  O t h e r w i s e  Hebrew 

t a b l e  r u l e  H7, which  makes  t h e  f i r s t  sheva  q u i e s c e n t  of  t w o  

s h e v a i m  t o g e t h e r ,  would i n c o r r e c t l y  i n t e r p r e t  t h e  s h e v a  under  t h e  

f i r s t  l e t t e r  of  a  word as  q u i e s c e n t .  Hebrew r u l e  H6 is 

complemented  by Roman r u l e  R6, which  makes  t h e  second s h e v a  i n  

such  c i r c u m s t a n c e s  q u i e s c e n t  i n s t e a d  of  mobi le .  

All o t h e r  s h e v a i m  a r e  m o b i l e  by d e f a u l t .  

3. Long and S h o r t  q a m e t z  

T h e  vowel  s i g n  q a m e t z  ( G )  i s  pronounced e i t h e r  a s  long  a  (Z) 

o r  s h o r t  o  (0).  T h e  q a m e t z  i n  a  closed unaccen ted  syl lable  i s  s h o r t .  

A  closed syl lable  can  be  i d e n t i f i e d  as  o n e  e n d i n g  i n  a  q u i e s c e n t  

sheva  o r  fo l lowed by a  dagesh f o r t e  o r  fo l lowed by t h e  b ind ing  

hyphen ,  m a q q e f ,  o r  closed by a  vowel- less  l e t t e r  a t  t h e  end of  a  

word. T h e  q a m e t z  is also s h o r t  i f  a p p e a r i n g  b e f o r e  a  " f u r t i v e "  

q a m e t z  (g),  which  i s  a  s h e v a  changed t o  ha l f -sheva ,  h a l f - q a m e t z  

under  t h e  g u t t u r a l s  n 3 )) N t o  a s s i s t  a r t i c u l a t i o n ;  o r  i f  
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appear ing  under  a  g u t t u r a l  which  precedes  a  l e t t e r  w i t h  sheva ,  t h e  

sheva  under  t h e s e  c i r c u m s t a n c e s  b e i n g  q u i e s c e n t .  

T h i s  p r o n u n c i a t i o n  r u l e  is p a r t l y  i m p l e m e n t e d  by Hebrew t a b l e  

ru les  H2  t o  H5 ( s h o r t  q a m e t z  b e f o r e  maqqef  (hyphen)  and b e f o r e  a  

l e t t e r  w i t h  f u r t i v e  q a m e t z )  and Roman t a b l e  r u l e  R3 ( s h o r t  q a m e t z  

b e f o r e  dagesh f o r t e ) .  T h e  r u l e  R 3  r e l i e s  upon t h e  Hebrew t a b l e  t o  

mark  dagesh f o r t e  and upon t h e  preceding t w o  Roman t a b l e  ru les  t o  

c o n v e r t  dagesh f o r t e  t o  dagesh l e n e  w h e r e  r e q u i r e d  s o  t h a t  n o  

i l l ega l  dagesh f o r t e s  a r e  l e f t .  

O n e  ambiguous  case  remains :  t h e  appearance  of  q a m e t z  b e f o r e  

a  l e t t e r  w i t h  sheva .  If t h e  sheva  is m o b i l e  (sounded) t h e n  t h e  

q a m e t z  i s  long  as  t h e  sy l lable  is open.  If t h e  sheva  i s  q u i e s c e n t  

t h e n  t h e  q a m e t z  i s  s h o r t  as  t h e  sy l lable  is closed. Only a  person 

w i t h  knowledge o f  t h e  language can  d e t e r m i n e  w h e t h e r  t h e  sheva  i s  

mobi le  o r  q u i e s c e n t  and hence  w h e t h e r  t h e  q a m e t z  i s  long o r  s h o r t .  

W e i n g r e e n  (1959, page  13) g i v e s  a s  a n  example  t h e  word n h ~ (  
( ' o k l ~ h ,  'food') where  t h e  sheva  i s  q u i e s c e n t  and t h e  q a m e t z  s h o r t  

and t h e  word ;1h* ( ' i k e l i h ,  ' she a te ' )  w h e r e  t h e  sheva  is m o b i l e  

and t h e  q a m e t z  long.  T h e  a m b i g u i t y  i s  resolved by i n s e r t i n g  a  

m e t h e g  (b r id le )  t o  i n d i c a t e  long  q a m e t z .  T h e  m e t h e g  i s  a s i g n a l  t o  

t h e  reader  t o  pause  t h u s  m a k i n g  t h e  sy l lable  open  s o  t h a t  

3538 will  b e  read as  ' IJ lal lh.  T h e  uses  of  m e t h e g  a r e  discussed - : r  

under  p o i n t  6 below. 

I t  i s  t h e r e f o r e  i m p o r t a n t  when p r e p a r i n g  t h e  Hebrew t e x t  t o  

add m e t h e g  t o  q a m e t z  wherever  t h e  sy l lable  w i t h  q a m e t z  i s  t o  be  

read as  open .  T h i s  is o n e  of  t h e  uses  of  m e t h e g  i n  t h e  Massore t i c  

sys tem.  T h i s  makes  it  easy t o  apply Hebrew t a b l e  r u l e  8 which  

a u t o m a t i c a l l y  t r e a t s  q a m e t z  as  s h o r t  b e f o r e  a  l e t t e r  w i t h  sheva  and b 
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makes  t h e  s h e v a  q u i e s c e n t .  T h e  i n s e r t i o n  of  m e t h e g  blocks t h i s  

ru le  i n  which  case  t h e  q a m e t z  i s  long  by d e f a u l t .  

All  cases  of  q a m e t z  n o t  i d e n t i f i e d  as  s h o r t  by t h e  t a b l e  ru les  

a r e  long  by d e f a u l t .  

One  case  of s h o r t  q a m e t z  i s  n o t  i d e n t i f i e d  by t h e  tables :  s h o r t  

q a m e t z  i n  t h e  l a s t  sy l lable  of  a  word closed by a  l e t t e r  w i t h o u t  a  

vowel.  T h i s  is because  a n  excess ive  n u m b e r  of  t a b l e  e n t r i e s  is 

requ i red  which  would c r e a t e  m o r e  t a b l e  e n t r i e s  i n  t o t a l  t h a n  

MLS-CTIU s u p p o r t s  a t  t h i s  t i m e .  I d e n t i f y i n g  a  l a s t  l e t t e r  i s  cos t ly  

i n  t e r m s  of  n u m b e r  of e n t r i e s  because  of t h e  number  of 

end-of-word s igna l s  t h a t  m u s t  be  t e s t e d :  space ,  c a r r i a g e  r e t u r n ,  

per iod ,  comma, semi-colon,  colon,  q u e s t i o n  mark ,  e x c l a m a t i o n  mark  

and hyphen .  T h e r e  a r e  22 l e t t e r s  t o  test  a g a i n s t  t h e s e  n i n e  

end-of-word s igna l s  which  c r e a t e s  198 t a b l e  e n t r i e s .  T h e  t o t a l  

t a b l e  c a p a c i t y  i s  600 e n t r i e s .  T h i s  o n e  r u l e  would use  a l m o s t  o n e  

t h i r d  of  t h e  t a b l e  capac i ty .  T h i s  l a s t  sy l lable  c o n d i t i o n  i s  t h e r e f o r e  

t e s t e d  i n  t h e  BITEX program which  m e r g e s  t h e  Hebrew and Roman 

f i l e s  i n t o  o n e  b i - t e x t u a l  f i l e .  I t  should be  no ted  t h a t  r e l a t i v e l y  

f e w  cases  o f  s h o r t  q a m e t z  i n  t h e  f i n a l  sy l lable  a r e  e n c o u n t e r e d  

because  m o s t  Hebrew words ca r ry  t h e i r  a c c e n t  o n  t h e  f i n a l  sy l lable  

and s h o r t  q a m e t z  does n o t  appear  i n  accen ted  syl lables .  

4. E f f e c t  of G u t t u r a l s  

T h e  g u t t u r a l s  n ,a ,Y ,W , b e i n g  pronounced deep i n  t h e  

t h r o a t ,  h a v e  c e r t a i n  p e c u l i a r i t i e s .  T h e s e  have  t w o  e f f e c t s  o n  t a b l e  

rules: 

(a)  T h e y  do n o t  t a k e  dagesh f o r t e  and a r e  t h e r e f o r e  n o t  s u b j e c t  

t o  doubl ing .  

(b)  W h e n  t h e y  a r e  t h e  t e r m i n a l  l e t t e r  i n  c i r c u m s t a n c e s  w h e r e  a  
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vowel normal ly  would n o t  fo l low,  t h e y  a t t r a c t  a n  e x t r a  vowel ,  

p a t h a h  ( W ) ,  which  is pronounced b e f o r e ,  n o t  a f t e r ,  t h e  g u t t u r a l .  

T h u s  n31 (wind)  i s  t r a n s l i t e r a t e d  rdah ,  n o t  rtiha. T h i s  

p r o n u n c i a t i o n  r u l e  i s  i m p l e m e n t e d  by Roman t a b l e  r u l e  R4. 

(c)  Ins tead  o f  s i m p l e  m o b i l e  (vocal )  s h e v a  t h e y  t a k e  c o m p o s i t e  

sheva ,  t h e  so-called " f u r t i v e "  vowels ,  f u r t i v e  p a t h a h ,  f u r t i v e  

q a m e t z  and f u r t i v e  seghol ,  8 3 3 . A f u r t i v e  q a m e t z  f o l l o w i n g  a  . 1 

c o n s o n a n t  w i t h  q a m e t z  has  t h e  e f f e c t  of  m a k i n g  t h a t  q a m e t z  s h o r t  

e v e n  t h o u g h  i t s  sy l lable  i s  n o t  closed. T h i s  i s  r e f l e c t e d  i n  Hebrew 

t a b l e  r u l e s  H 3  and H5. 

(dl A  p o i n t  i n  t h e  middle of  3 h  is called mappiq  ( b r i n g i n g  

o u t ) ,  n o t  dagesh,  and i n d i c a t e s  a t  t h e  end of  a  word t h a t  t h e  h  i s  

sharply  audible ,  n o t  s i l e n t .  A l t h o u g h  doub l ing  is n o t  ind ica ted ,  t h i s  

usage  of  he ,  which  is i n f r e q u e n t ,  is d i s t i n g u i s h e d  by doub l ing  (hh) ,  

fo l lowing  t h e  t r a n s l i t e r a t i o n  usage  recommended by t h e  S o c i e t y  f o r  

Bibl ica l  S tud ies .  

5. Redundancies  

I n  t h e  e a r l i e s t  Hebrew i n s c r i p t i o n s  (10 th  c e n t  B.C.) no  voweis  

a t  a l l  were  ind ica ted .  T h e  need f o r  s o m e  vowel r e p r e s e n t a t i o n  was, 

however ,  f e l t .  In t h e  pre-Exi l ic  per iod  ( b e f o r e  t h e  f a l l  of 

J e r u s a l e m  i n  587 B.C. and t h e  Babylonian  Ex i l e )  t h r e e  c o n s o n a n t s  

were  used t o  i n d i c a t e  f i n a l  vowels: 1 w was used f o r  0,  ' y  was 

used f o r  2, and 3 h  was used f o r  any o t h e r  f i n a l  vowel.  In t h e  

pos t -Ex i l i c  per iod  * and 1 were  used add i t iona l ly  a s  vowel  

i n d i c a t o r s  i n s i d e  a  word w i t h  a n  e x t e n s i o n  of t h e  va lues  

r epresen ted :  * now be ing  used f o r  3, @, o r  i and 1 f o r  ti o r  6. T h e  

l e t t e r  3 h  c o n t i n u e d  only  a t  t h e  end of a  word t o  r e p r e s e n t  any 

o t h e r  vowel .  (Lambdin ,  1971) 
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T h e  use  of 7 was fo rmal ized  as  9 f o r  3 and j f o r  a. T h e s e  t w o  

vowels  t h e r e f o r e  became d i r e c t l y  r e p r e s e n t e d  i n  t h e  w r i t t e n  s c r i p t .  

T h e  only  problem f o r  t r a n s l i t e r a t i o n  is t o  d i s t i n g u i s h  b e t w e e n  S as  

Q and 3 as  1 w i t h  t h e  dagesh p o i n t .  T h i s  is done  w i t h  MTS by 

h a v i n g  t h e s e  t w o  vavs  r e p r e s e n t e d  by d i f f e r e n t  ASCII codes and 

c o n f i g u r e d  o n  d i f f e r e n t  t e x t  e n t r y  keys.  Care  i s  r e q u i r e d  when 

p repar ing  Hebrew t e x t  t o  use  t h e  r i g h t  keys. 

T h e  t a s k  r e m a i n s  i n  t r a n s l i t e r a t i o n  t o  d i s t i n g u i s h  when * and 

1$ a r e  used as  c o n s o n a n t s  and when  a s  vowels  and t h e r e f o r e  

r edundan t  f o r  t r a n s l i t e r a t i o n  purposes.  J e w i s h  scho la r s  i n  T i b e r i a s  

dur ing  t h e  9 t h  and 1 0 t h  c e n t u r i e s ,  called t h e  Masore tes  o r  

T r a d i t i o n a l i s t s ,  p e r f e c t e d  t h e  s y s t e m  of  vowel  n o t a t i o n  now used. 

They  super imposed t h e i r  s y s t e m  o n  t h e  c rude  s y s t e m  f o r  vowel  

r e p r e s e n t a t i o n  already described.  T h i s  r e s u l t e d  in :  1)  t h e  use  of  

w i t h  t h e  p o i n t s  f o r  s h o r t  i and e which  become l e n g t h e n e d  (i, 

and w i t h  t h e  p o i n t s  f o r  long e  and a  (a, 8 ) ;  and 2) i n  t h e  use  of 

f i n a l  3 h  w i t h  s h o r t  e  (e)  and long  e ,  a  and o  (6, P, 6 ) .  T h e  

t r a n s l i t e r a t i o n  f o r  classical  Hebrew, f o l l o w i n g  Lambdin,  is designed 

t o  n o t  only  i n d i c a t e  vowel  l e n g t h  b u t  a lso  t o  r e f l e c t  Hebrew 

spe l l ing .  Hebrew t a b l e  ru les  H I 1  t o  H I 5  d i s t i n g u i s h  b e t w e e n  

redundan t  * ,  i .e.  a  vowel  m a r k e r ,  * as  a  consonan t ,  which  it  i s  

when it has  a  vowel  p o i n t  under  i t  and * a s  a  semi-vowel  a t  t h e  

end of  a  word when it  needs r e p r e s e n t i n g  i n  o rde r  t o  i n d i c a t e  a 

d i p h t h o n g a l  e f f e c t .  Hebrew t a b l e  r u l e  H16 e l i m i n a t e s  r edundan t  

3 a t  t h e  end of a  word. A u t h o r i t i e s  d i f f e r  i n  t r a n s l i t e r a t i n g  

f ina l -h .  Lambdin  r e t a i n s  it. W e i n g r e e n  does n o t .  T h i s  s y s t e m  

fo l lows  Lambdin  and does not apply r u l e  H I 6  on  t h e  g rounds  t h a t  

f i n a l  -h is needed t o  i n d i c a t e  Hebrew s p e l l i n g  and, ia t h e  case  of  
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t h e  "eh" end ing ,  "eh" is c lea re r  t h a n  "em a lone  which  has  t h e  

assoc ia t ion  i n  Eng l i sh  of  n o t  b e i n g  sounded b u t  c h a n g i n g  t h e  va lue  

of t h e  preceding vowel  a s  i n  "rim", " r ime"  o r  " ton" ,  "tone". 

6. M e t h e q  

T h e  m e t h e g  (b r id le )  i s  a  s h o r t  v e r t i c a l  s t r o k e  placed under  a  

c o n s o n a n t  and t o  t h e  l e f t  of t h e  vowel  s i g n  i f  t h e r e  is one .  I t  

s e r v e s  a  n u m b e r  of  purposes  i n c l u d i n g  a n  i n d i c a t i o n  t h a t  t h e  reader  

m u s t  pause.  In  t h i s  way it  a c t s  a s  a  check  and causes  a  secondary  

s t r e s s .  I t  i s ,  i n  f a c t ,  s o m e t i m e s  used as  a  s t r e s s  marker .  I t  i s  n o t  a  

r e l i ab le  i n d i c a t o r  of  s t r e s s ,  however ,  because  of o t h e r  purposes  

t h a t  i t  se rves .  T h e r e f o r e  s t r e s s  i s  i n d i c a t e d  i n  t h i s  s y s t e m ,  

fo l lowing  Lambdin and W e i n g r e e n ,  by a n  i n d e p e n d e n t  p r imary  

s t r e s s  m a r k e r  above  t h e  l e t t e r  (e.g. T ~ G  1. . . 
O t h e r  uses  of  t h e  m e t h e g  a r e  i n  m a r k i n g  anomal ies ,  e.g. t h e  

r e t e n t i o n  of  l and B t w o  o r  m o r e  places b e f o r e  t h e  main  s t r e s s  

ins tead  of t h e i r  usual  r e p l a c e m e n t  by ., as  i n  *?&?P 
: r* 

(bbrakta-ni ) .  More i m p o r t a n t  f r o m  t h e  v i e w p o i n t  of  t r a n s l i t e r a t i o n  

is i t s  use  w i t h  q a m e t z  t o  i n d i c a t e  when  e i t h e r  a  long  o r  s h o r t  

r ead ing  should be  r e t a i n e d  i n  any  d o u b t f u l  p o s i t i o n .  T h e  use  of 

m e t h e g  t o  g i v e  a  long  read ing  t o  q a m e t z  has  been discussed under  

p o i n t  3 above ,  t a k i n g  t h e  examples  of  ;I??$ ( ' l k e l l h ,  ' she a te ' )  and 

3935 T :  ( 'okl3h, 'food'). An example  of  m e t h e g  g i v i n g  a  s h o r t  r ead ing  

. t o  q a m e t z  i s  g i v e n  by Lambdin (1971, page  XXVIII): ( k J 9  ('oh618, 

h i s  t e n t ) .  

Because of  v a r i a b i l i t i e s  i n  t h e  use  o f  m e t h e g  i n  d i f f e r e n t  

t e x t s ,  i t s  use  as  a  marker  f o r  t r a n s l i t e r a t i o n  i n  t h i s  s y s t e m  i s  

avoided e x c e p t  i n  Hebrew t a b l e  r u l e  H 3  w h e r e  it i s  r e t a i n i n g  a  

s h o r t  r ead ing  o f  q a m e t z  ( see  example  a t  t h e  end of t h e  p reced ing  
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paragraph).  T h e  g e n e r a l  r u l e  ( s h o r t  q a m e t z  b e f o r e  a  g u t t u r a l  

c a r r y i n g  a  f u r t i v e  q a m e t z )  is covered  by Hebrew t a b l e  r u l e  H5. 

T h i s  r u l e  wi l l  n o t  work ,  however ,  i f  a  m e t h e g  i s  i n  t h e  t e x t  

because m e t h e g  i s  n o t  included f o r  c h e c k i n g  i n  t h e  ru le .  Hence  t h e  

a d d i t i o n  of  r u l e  H3. As q a m e t z  is read as  long  by d e f a u l t  a f t e r  

c h e c k i n g  f o r  al l  r u l e s  f o r  s h o r t  usage ,  t h e r e  is n o  need t o  use  

m e t h e g  as  a  check  f o r  long  q a m e t z  i n  t h e  t a b l e  ru les .  

M e t h e g  is n o t  r e p r e s e n t e d  i n  t h e  Roman t e x t .  I t  is c o n v e r t e d  

t o  a  nu l l  code by t h e  tables .  I t  is n o t  necessary  t o  i n s e r t  i t  i n  t h e  

Hebrew t e x t  t o  g e t  c o r r e c t  t r a n s l i t e r a t i o n  e x c e p t  i n  t h e  case  of 

i n d i c a t i n g  a long  q a m e t z  b e f o r e  a  l e t t e r  w i t h  a  mobi le  (sounded) 

sheva  as  discussed under p o i n t  3  above.  

T h e  f o l l o w i n g  a u t h o r i t i e s  have  been consu l t ed  i n  s u m m a r i s i n g  

t h e  a b o v e  p r o n u n c i a t i o n  ru les  f o r  Hebrew: Lambdin (1971) and 

W e i n g r e e n  (1939) f o r  classical  Hebrew;  L i v n y  and Kokhba (1973) 

and Ta lmage  e t  a1 (1977) f o r  modern  Hebrew. T h e  a u t h o r  i s  so le ly  

respons ib le  f o r  t h e  t a b l e  r u l e s  t h a t  i m p l e m e n t  t h e s e  p r o n u n c i a t i o n  

ru les  i n  t h e  BITEX compute r -genera ted  t r a n s l i t e r a t i o n  s y s t e m .  
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5(d). D e s c r i p t i o n  of T r a n s l i t e r a t i o n  Sys tem:  Roman A l p h a b e t s  & 

Keyboard l a y o u t  

T r a n s l i t e r a t i o n  can  be  ach ieved  e i t h e r  t h r o u g h  t e x t  

i n t e r c h a n g e  t a b l e s  o r  t h r o u g h  d i r e c t  p rogramming .  T h i s  s y s t e m  

re l i e s ,  a t  p r e s e n t ,  p r imar i ly  o n  t e x t  i n t e r c h a n g e  t a b l e s  r u n  i n  

c o n j u n c t i o n  w i t h  t h e  MLS C o n f i g u r a b l e  T e x t  I n t e r c h a n g e  U t i l i t y  

(CTIU). However ,  regardless  of t h e  method  used f o r  t h e  bas ic  

t r a n s l i t e r a t i o n  process,  t h e  ASCII codes t h a t  r e p r e s e n t  t h e  

t r a n s l i t e r a t e d  c h a r a c t e r s  m u s t  be  g i v e n  s p e c i f i c  a l p h a b e t i c  

express ion .  Here ,  c h o i c e  m u s t  b e  exerc ised .  T h i s  s y s t e m  o f f e r s  f o u r  

a l t e r n a t i v e  Roman a l p h a b e t s  w i t h  add i t iona l  c h o i c e  b e t w e e n  f i x e d  

and p r o p o r t i o n a l  spacing.  

T h e  f o u r  bas ic  a l p h a b e t s  are:  c lass ica l  (C); classical  a l t e r n a t i v e  

(CA); modern  (M); and s i m p l i f i e d  modern  (SM). These  a l p h a b e t s  a r e  

shown i n  Appendix  2,  i n  r e l a t i o n  t o  t h e  Hebrew a lphabe t  and 

f o l l o w i n g  t h e  o rde r  of  t h e  Hebrew ASCII codes; and i n  Appendix  3, 

f o l l o w i n g  t h e  order  of t h e  Roman ASCII codes. T h e  d i f f e r e n c e s  

be tween  t h e s e  a l p h a b e t s  and t h e i r  common keyboard l a y o u t  wil l  be 

discussed i n  t h i s  s e c t i o n .  

1. Keyboard L a y o u t  

T h e  f o u r  a l p h a b e t s  have  a  common keyboard l ayou t .  T h i s  i s  a  

m o d i f i c a t i o n  of  t h e  d e f a u l t  Hebrew map f i l e  used by MLS which  is, 

as  f a r  a s  poss ib le ,  a  p h o n e t i c / m n e m o n i c  r e p r e s e n t a t i o n  of  t h e  

Hebrew a l p h a b e t  r a t h e r  t h a n  t h e  s t andard  Hebrew t y p e w r i t e r  

l ayou t .  T h u s  "a" = a leph ,  "b" = b e t  e t c . ,  w h i l e  "w" = s h i n  ( W )  

because  i t  looks  l i k e  s h i n  e v e n  t h o u g h  t h e  sound i s  d i f f e r e n t .  T h e  

pol icy  i n  des ign ing  t h e  keyboard l a y o u t  f o r  t h e  Roman a l p h a b e t s  i s  

t o  c o n f i g u r e  o n  each  key t h e  Roman e q u i v a l e n t  of  t h e  Hebrew 
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c h a r a c t e r  ass igned t o  t h a t  key  on  t h e  MLS Hebrew keyboard.  Lower 

case  r e p r e s e n t s  normal  Hebrew l e t t e r s .  Upper case  r e p r e s e n t s  

Hebrew l e t t e r s  w i t h  dagesh ( p o i n t  i n  middle of  l e t t e r ) .  T h e  A l t  

keyboard r e p r e s e n t s  Hebrew s o f i t  ( f i n a l )  l e t t e r s .  T h e  C o n t r o l  

keyboard r e p r e s e n t s  a  f e w  Hebrew c h a r a c t e r s  t h a t  c a n n o t  be 

c o n v e n i e n t l y  accomodated e l sewhere  ( see  Appendices  2 and 3). 

Severa l  k e y s  a r e  f r e e  o n  t h e  A l t  and C o n t r o l  keyboards  a f t e r  

al l  MLS Hebrew c h a r a c t e r s  have  been assigned.  T h e s e  h a v e  been 

used f o r  spec ia l  purposes  i n  t h e  Roman key  ass ignments .  T h e  

C o n t r o l  keyboard is used f o r  vowel  a s s i g n m e n t s  co r respond ing  t o  

t h e  MLS Hebrew vowels ,  which  a r e  ass igned as  o v e r s t r i k e s  o n  t h e  

f u n c t i o n  keys.  T h e  A l t  keyboard i s  used f o r  a n  o v e r f l o w  of  vowels  

and a lso  f o r  c o n f i g u r i n g  a  s tandard  v e r s i o n  of  c h a r a c t e r s  t h a t  can 

change  o n  t h e  s tandard  keyboard f o r  t h e  d i f f e r e n t  a lphabe t s ,  i .e.  

t h e  "begadkepatw l e t t e r s  plus s h i n ,  s i n ,  t z a d i  and vav. T h i s  i s  t o  

provide  a  necessary  c o n s t a n t  r e q u i r e d  i n  t h e  c o n s t r u c t i o n  of  t h e  

t e x t  i n t e r c h a n g e  tables .  

2. "C.lassica1" Alphabe t  

T h e  Roman a lphabe t  f o r  t r a n s l i t e r a t i n g  classical  Hebrew 

fo l lows  t h e  t r a n s c r i p t i o n s  used by Lambdin  (1971) and by 

W e i n g r e e n  (1939). T h e  only  d i f f e r e n c e  b e t w e e n  t h e s e  t w o  i s  t h a t  

Lambdin p rov ides  add i t iona l  t r a n s c r i p t i o n s  f o r  q a m e t z  w i t h  yod, '? 

I, and segho l  w i t h  yod, '2 +. Our  "classical" a lphabe t  fo l lows  

Lambdin i n  t h e s e  pa r t i cu la r s .  I t s  c h a r a c t e r i s t i c s  are: 

(a)  T h e  asp i ra ted  f o r m  of t h e  "begadkepa tW l e t t e r s  is 

d i s t i n g u i s h e d  by a l i n e  b e n e a t h  o r  above  t h e  l e t t e r :  b g 4 k fj l. 

(b) D i a c r i t i c  marks  a r e  used w i t h  t h e  vowels  t o  b o t h  i n d i c a t e  

l e n g t h  and r e f l e c t  t h e  Hebrew spe l l ing .  For  example ,  6 and B b o t h  
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r ep re sen t  t h e  long  f o r m  of t h e  vowel "e" b u t  i nd i ca t e s  t h e  

spe l l ing  *? whi le  8 i nd i ca t e s  t h e  spe l l ing  g .  These  c o n t r a s t  w i t h  @ 

and e  which bo th  r ep r e sen t  t h e  s h o r t  f o r m  of t h e  vowel  "e" w i t h  @ 

i nd i ca t i ng  t h e  spe l l ing  'g and e  i n d i c a t i n g  t h e  spe l l ing  9 .  

(c) T h e  l e t t e r s  sh in ,  s i n  and t zad i ,  w w X ,  a r e  represen ted  by 

s ing le  cha r ac t e r s  w i t h  d i a c r i t i c  marks ,  1 6 s r a t h e r  t h a n  t h e  

p h o n e t i c  spe l l ings  sh ,  s ,  t z .  S in ,  k? 6, has  t h e  same sound as  

samekh,  O s ,  b u t  i s  d i s t ingu i shed  f r o m  it by t h e  d i a c r i t i c  mark.  

(d) T e t  and t aw  ( t av ) ,  fl Zl t. t ,  have  t h e  same sound b u t  a r e  

d i s t ingu i shed  f r o m  each o t h e r  by t e t  ca r ry ing  a  d i a c r i t i c  mark.  

( e l  H e t  and k a f ,  R 1, have  a  s im i l a r  g u t t u r a l  sound [XI, l i k e  

t h e  "ch" i n  t h e  S c o t t i s h  "loch" b u t  a r e  d i s t ingu i shed  i n  

t r an sc r i p t i on :  h e t  h and kaf k. 

( f )  T h e  g u t t u r a l s  alef  and ay in ,  W Y ,  a r e  represen ted  by t h e  

l i g h t  b r e a t h i n g  ' and t h e  rough  b r e a t h i n g  '. 
Note  t h a t  t h i s  t r a n s l i t e r a t i o n  r e f l e c t s  Hebrew spel l l ing .  

3. "Classical A l t e rna t i ve"  Alphabe t  

The  "classical  a l t e r n a t i v e w  a lphabe t  d i f f e r s  f r o m  t h e  "classicalw 

a lphabe t  described above i n  two  respects :  

(a)  T h e  "begadkepat"  l e t t e r s  a r e  represen ted  by t h e  p h o n e t i c  

spe l l ing  f o r m ,  bh gh dh kh  ph t h ,  r a t h e r  t h a n  by s ing le  consonan t s  

w i t h  a d i a c r i t i c  mark 

(b)  Sh in  and t z ad i  a r e  represen ted  by t h e  p h o n e t i c  spe l l ings  sh  

t z ,  r a t h e r  t h a n  by a n  "s" w i t h  d i a c r i t i c  mark.  T h e  f o r m  t z  i s  

chosen r a t h e r  t h a n  t s  because of t h e  assoc ia t ion  of t s  a t  t h e  end of 

a  word w i t h  t h e  Engl ish  p lura l  f o r m .  

No te  t h a t  t h i s  t r a n s l i t e r a t i o n  s t i l l  r e f l e c t s  Hebrew spel l ing .  I t  

i s  t h e  same  as  used by Cassu to  (1983) e x c e p t  f o r  s h i n  and t z a d i  
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which  a r e  t r a n s c r i b e d  i n  Cassu to  as  ii and s. 

4. "Modernw A l p h a b e t  

T h e  "modern" a l p h a b e t  d i f f e r s  f r o m  t h e  "classical  a l t e r n a t i v e "  

i n  t w o  respects :  

(a)  I t  r e p r e s e n t s  t h e  asp i ra ted  f o r m  of  t h r e e  only  of  t h e  

"begadkepat"  l e t t e r s ,  3 3 O (bh  k h  ph). 

(b)  I t  r e p r e s e n t s  vav 1 as  v  r a t h e r  t h a n  w. 

N o t e  t h a t  t h i s  t r a n s l i t e r a t i o n  s t i l l  r e f l e c t s  Hebrew spe l l ing .  

5. "Simpl i f ied  Modern" Alphabe t  

T h e  " s impl i f i ed  modern" a l p h a b e t  d i f f e r s  f r o m  t h e  "modern" 

a l p h a b e t  i n  a  number  of r epec t s .  I t s  a i m  i s  t o  t r a n s c r i b e  i n  t h e  

s i m p l e s t  way poss ib le ,  avo id ing  d i a c r i t i c  marks  and n o t  a t t e m p t i n g  

t o  i n d i c a t e  d i f f e r e n c e s  i n  Hebrew spe l l ing .  

(a) b e t  3 is r e p r e s e n t e d  by v  r a t h e r  t h a n  bh. 

(b) pB D is r e p r e s e n t e d  by f r a t h e r  t h a n  ph. 

(c)  kaf  3 is r e p r e s e n t e d  by t h e  m o r e  f a m i l i a r  ch  as  i n  S c o t t i s h  

"loch" r a t h e r  t h a n  by kh .  

(d) h e t  n is r e t a i n e d  a s  h a s  i n  t h i s  case  a  u s e f u l  d i s t i n c t i o n  

i n  s p e l l i n g  can  be  made w i t h  a  f a m i l i a r  c h a r a c t e r .  

(e)  No d i s t i n c t i o n  is made b e t w e e n  s i n ,  ift s and samekh ,  D s. 

(f) .  No d i s t i n c t i o n  i s  made b e t w e e n  t e t ,  t3 t and t a v ,  R t. 

(g) T h e  vowels  a r e  r e p r e s e n t e d  by a  e  i o  u  w i t h o u t  d i a c r i t i c  

marks  f o r  i n d i c a t i n g . l e n g t h  and spe l l ing .  T h e  f o r m  i s ,  however ,  

r e t a i n e d  as  it use fu l ly  r e p r e s e n t s  t h e  reduced vowel s h e v a  w i t h  a  

f a m i l i a r  symbol.  

T h i s  a l p h a b e t  is t h e  same  as  t h a t  used i n  Re i f  and Lev inson  

(1965) e x c e p t  f o r  h a t  and t z a d i  which  R e i f  and Lev inson  r e p r e s e n t  

a s  x  and c. Provided a  s t u d e n t  knows  Hebrew p r o n u n c i a t i o n ,  t h i s  
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a lphabe t  i s  adequa t e  f o r  t r a n s l i t e r a t i o n  t h a t  accompanies  t h e  

Hebrew t e x t .  

6. F o n t s  

Two t y p e s  of  f o n t  a r e  used: sc reen  f o n t s  and p r i n t  f o n t s :  

Screen F o n t s  

ROSTRA.Sf3, ROSTRB.SS, RO%TRM.S8, R08TRS.S8 

Regular  P r i n t  F o n t s  

R82TRAFC.PFT, R82TRBFC.PFT, R82TRMFC.PFT, R82TRSFC.PFT 

R09TRAFC.PFT, R09TRBFC.PFT, R09TRMFC.PFT, R09TRSFC.PFT 

R09TRAPC.PFT, R09TRBPC.PFT, R09TRMPC,PFT, R09TRSPC.PFT 

Special  P r i n t  F o n t s  

R09TRABC.PFT, ROgTRAMC.PFT, R09TRASC.PFT 

Legend 

R  = Roman 

08 i n  sc reen  f o n t  = 8  pixels  wide 

82 i n  p r i n t  f o n t  = copied f r o m  8 p ixe l  s c r een  f o n t  and res ized by 2  

09 i n  p r i n t  f o n t  = p o i n t  s i z e  

TR = t r a n s l i t e r a t i o n  f o n t  

A = classical  a lphabe t  

B  (AB i n  spec ia l  p r i n t  f o n t )  = class ica l  a l t e r n a t i v e  a lphabe t  

M (AM i n  specia l  p r i n t  f o n t )  = modern a lphabe t  

S  (AS i n  spec ia l  p r i n t  f o n t )  = s imp l i f i ed  modern a lphabe t  

F  = f i x e d  space  P  = propor t iona l  space  

C  = 24 p in  p r i n t e r  

T h e  sc reen  f o n t s  a r e  f ixed-spaced,  e i g h t  p ixels  wide. T h e  

Roman sc reen  f o n t s  ma t ch  t h e  spac ing  of  t h e  MLS Hebrew sc reen  

f o n t  HB8.M. In t h i s  way, p e r f e c t  r e g i s t r a t i o n  i s  assured when 

l i n i n g  up Roman w i t h  Hebrew words on  t h e  screen.  
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T h e  R82 .... Roman p r i n t  f o n t s  have  been copied f r o m  t h e  

Roman s c r e e n  f o n t s  f o r  p r i n t i n g  purposes  and m a t c h  t h e  Hebrew 

p r i n t i n g  f o n t s  HB82 .... which  h a v e  been  copied f r o m  t h e  Hebrew 

sc reen  f o n t .  T h i s  makes  it poss ib le  t o  p r i n t  t h e  Hebrew/Roman 

t e x t  f i l e  w i t h  t h e  Roman words l i n i n g  up  e x a c t l y  w i t h  t h e  Hebrew 

words. T h i s  i s  n o t  poss ib le  w i t h  p ropor t iona l ly  spaced p r i n t i n g .  T h e  

sc reen  f o n t  produces  l e t t e r s  i n  p r i n t  smal le r  t h a n  t h e  same  l e t t e r s  

on sc reen .  T h e r e f o r e ,  t h e  p r i n t  f o n t s  de r ived  i n  t h i s  way have  been  

res ized  t o  approx imate ly  t h e  s i z e  of  t h e  8 p ixe l  s c r e e n  f o n t s .  

T h e  R09 f i x e d  space  Roman p r i n t  f o n t s ,  a s  also t h e  H09 f i x e d  

space  Hebrew f o n t s ,  a r e  n i n e - p o i n t  f o n t s  der ived f r o m  t h e  

cor respond ing  p ropor t iona l ly  spaced f o n t s .  W h e n  used t o  p r i n t  a  

b i - t e x t u a l  f i l e  t h e y  h a v e  t h e  a d v a n t a g e  of  emphas i s ing  t h e  Hebrew 

o v e r  t h e  Roman i n  t h i c k n e s s  o f  t y p e  w h i l e  p r e s e r v i n g  e x a c t  l i n e  up  

of t h e  t w o  t e x t s .  

T h e  RO9 .... propor t iona l ly  spaced Roman p r i n t  f o n t s ,  a s  a lso  

t h e  MLS Hebrew p r i n t  f o n t s ,  HB09ANPC ( a n c i e n t  o r  c lass ica l )  and 

HB09MNPC (modern) ,  a r e  n i n e - p o i n t  f o n t s .  T h e  Hebrew f o n t s  a r e  

s tandard  MLS f o n t s  (modi f i ed  on ly  by t h e  a d d i t i o n  of  a n  o v e r s t r i k e  

s t r e s s  marker )  where  A o r  M i n d i c a t e s  a n c i e n t  o r  modern ,  N 

i n d i c a t e s  "normal",  P i n d i c a t e s  p r o p o r t i o n a l l y  spaced and C  

i n d i c a t e s  24 p i n  p r i n t e r .  When  used t o  p r i n t  Hebrew f r o m  a  mixed 

Hebrew/Roman t e x t ,  t h e y  h a v e  t h e  a d v a n t a g e  of emphas i s ing  t h e  

Hebrew o v e r  t h e  Roman i n  t h i c k n e s s  of  t y p e  b u t  t h e  d i sadvan tage  

of n o t  r e g i s t e r i n g  exac t ly  t h e  Roman w i t h  t h e  Hebrew words. T h i s  

lack of  r e g i s t r a t i o n  does n o t ,  however ,  p r e v e n t  e f f e c t i v e  read ing  

of  t h e s e  p r i n t o u t s .  

T h e  R09TRAB, TRAM & TRAS f o n t s  a r e  spec ia l  p r i n t i n g  f o n t s  
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f o r  use  w i t h  t h e  MLS c o n f i g u r a t i o n  f i l e  used w i t h  t h e  Roman 

"classical" t a b l e  (RTRA.TBL). T h e  MLS c o n f i g u r a t i o n  f i l e  p rov ides  

f o r  a  40 col  s c r e e n  f o n t ,  a n  80  col  s c r e e n  f o n t ,  a  keyboard map f i l e  

and s i x  p r i n t i n g  f o n t s ,  of which  #1 is t h e  d e f a u l t ,  f o r  e a c h  of  f i v e  

a lphabets .  Four  c o n f i g u r a t i o n  f i l e s  (TRA.CNF, TRB.CNF, TRM.CNF, 

TRS.CNF) h a v e  been  prepared f o r  use  w i t h  t h e  f o u r  Roman t a b l e s  

which  produce t h e  t r a n s l i t e r a t e d  t e x t .  T h e  d e f a u l t  p r i n t i n g  f o n t  i s  

t h e  o n e  t h a t  m a t c h e s  t h e  Roman t r a n s l i t e r a t i o n  t a b l e  used: 

R09TRAPC f o r  t h e  "classical" t a b l e ,  R09TRBPC f o r  t h e  "classical  

a l t e r n a t i v e "  t ab le ,  R09TRMPC f o r  t h e  "modern* t a b l e  and R09TRSPC 

f o r  t h e  " s impl i f i ed  modern" t ab le .  

In t h e  case  of  t h e  TRB, TRM & TRS c o n f i g u r a t i o n  f i l e s ,  on ly  

t h e  d e f a u l t  p r i n t i n g  f o n t  wi l l  a c c u r a t e l y  express  t h e  t a b l e  r e s u l t s ,  

as  it works  i n  c o n j u n c t i o n  w i t h  t h e  t a b l e  where  c e r t a i n  s i n g l e  

Hebrew c h a r a c t e r s  have  been c o n v e r t e d  i n t o  t w o  Roman c h a r a c t e r s  

( t h e  "begadkepat"  l e t t e r s  w i t h  "h" added, s h i n  (sh) ,  and t z a d i  ( t z ) ) .  

However ,  t h e  Roman "classical"  t a b l e  has  only  s i n g l e  c h a r a c t e r  

convers ions  f r o m  t h e  Hebrew c h a r a c t e r s  which  a r e  expressed 

t h r o u g h  t h e  R09TRAPC "classicalw a lphabe t .  T h e r e f o r e  f o r  p r i n t i n g  

purposes  only  ( n o t  f o r  sc reen  w h e r e  on ly  o n e  f o n t  i s  al lowed),  it is 

possible  t o  des ign  a l p h a b e t s  w i t h  t h e  "classical  a l t e r n a t i v e " ,  

"modern" and " s impl i f i ed  modern" two-charac te r  express ions  (bh  gh  

dh k h  ph t h  s h  t z  c h )  c o n f i g u r e d  as  s i n g l e  cha rac te r s .  T h i s  has  

been done w i t h  t h e  ROgTRABC, TRAMC & TRASC f o n t s .  T h e r e f o r e ,  

when t h e  Roman "classical" t a b l e  (RTRA.TBL) i s  r u n ,  as  well  a s  t h e  

d e f a u l t  p r i n t o u t  w i t h  t h e  R09TRAPC f o n t ,  a l t e r n a t i v e  p r i n t o u t s  

can be  r u n  i n  t h e  "classical  a l t e r n a t i v e " ,  "modern" and " s impl i f i ed  

modern" s ty les .  
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5(e)  D e s c r i p t i o n  of  T r a n s l i t e r a t i o n  Sys tem:  T e x t  P r e p a r a t i o n  and 

I n t e r c h a n g e  Procedure  and Tab le  Rules  

1. T e x t  P r e p a r a t i o n  and I n t e r c h a n g e  Procedure  

T h e  m a i n  d r i v e r  of  t h i s  t r a n s l i t e r a t i o n  s y s t e m  i s  t h e  MLS 

C o n f i g u r a b l e  T e x t  I n t e r c h a n g e  U t i l i t y  (CTIU). T h i s  u t i l i t y  i s  

designed t o  e x p o r t  MLS f i l e s  t o  any o t h e r  t e x t  f i l e  f o r m a t ;  and t o  

i m p o r t  any  o t h e r  t e x t  f i l e  f o r m a t  t o  MLS. T h e  " o t h e r  t e x t  f i l e  

f o r m a t "  m o s t  commonly  used i s  t h e  s tandard  IBM ASCII 

c o n v e n t i o n s  described i n  t h e  DOS 3.0 manua l  and used i n  t h i s  

sys tem.  CTIU has t w o  f e a t u r e s  which  m a k e  it  a  p r a c t i c a l  

t r a n s l i t e r a t i o n  device:  1) it wi l l  handle  s t r i n g s ,  i.e. it wi l l  c o n v e r t  

any s t r i n g  of  MTS codes i n t o  any  s t r i n g  o f  ASCII codes; 2) i t  has 

an  o p t i o n a l  f e a t u r e  which  "unbundles" t h e  Hebrew vowels  

r ep resen ted  by o v e r s t r i k e s ,  t r e a t i n g  t h e m  as  s e p a r a t e  cha rac te r s .  

T h e  f o l l o w i n g  s t e p s  a r e  necessary:  

1. P r e p a r e  Hebrew s o u r c e  f i l e  by key  e n t r y  t o  MLS. 

- use  MLS m n e m o n i c  Hebrew keyboard map f i l e .  

- avoid  p u n c t u a t i o n  marks  separa ted  f r o m  words: 

e.g. word - word, ..... word, word ..... 
- d i s t i n g u i s h  b e t w e e n  dagesh vav  (Sh-v) and vowel vav (Reg-v).  

- i n s e r t  s t r e s s  m a r k e r  when s t r e s s  i s  n o t  o n  t h e  l a s t  sy l lable  

( n o t e :  t h i s  m u s t  be i n s e r t e d  f r o m  knowledge o r  i n  c o n s u l t a t i o n  

w i t h  a  n a t i v e  speaker) .  

- i n s e r t  rne theg when r e q u i r e d  t o  s i g n a l  long  q a m e t z  b e f o r e  

mobi le  

sheva .  

2. C o n v e r t  MLS Hebrew f i l e  t o  Roman ASCII f i l e ,  us ing  CTIU 
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wi th :  1) t h e  o p t i o n a l  f e a t u r e  t o  t r e a t  o v e r s t r i k e s  as  s e p a r a t e  

c h a r a c t e r s  (-v); and 2) t a b l e s  designed t o  i m p l e m e n t  t r a n s l i t e r a t i o n  

ru les  (accessed t h r o u g h  t h e  c o n f i g u r a t i o n  f i l e ) .  T h e  command 

f o r m a t  is :  

CTIU (sourcef  i le .smp) (sourcef  i le.asc) (Heb conf  i g  f  i l e . cn f )  (-v) 

3. C o n v e r t  ASCII Roman f i l e  t o  MTS Roman f i l e ,  aga in  us ing  t a b l e s  

designed t o  i m p l e m e n t  t r a n s l i t e r a t i o n  ru les .  T h e  command f o r m a t  is: 

CTIU source f  i le .asc source f  i le .mls Rom conf  i g  f  i le .cnf  

4. E d i t  Roman o u t p u t  f i l e  ( sourcef i le .mls)  t o  e n t e r  c a r r i a g e  r e t u r n  

a f t e r  CTIU language  d e l i m i t e r  (/H/) and t o  check  t h a t  i t  is para l le l  

t o  t h e  Hebrew i n p u t  f i l e  ( sourcef i le . smp)  

T h e  p r o n u n c i a t i o n  ru les  described i n  S e c t i o n  5(c) a r e  t o o  

complex t o  be  i m p l e m e n t e d  i n  t h e i r  e n t i r e t y  i n  s t e p  2. They  a r e  

t h e r e f o r e  i m p l e m e n t e d  i n  t w o  s t a g e s  i n  s t e p s  2 and 3. T h e  t a b l e  

used i n  s t e p  2 i s  called t h e  Hebrew t a b l e  and t h o s e  used i n  s t e p  3 

a r e  called t h e  Roman tables .  T h e  ru les  applied by t h e  t w o  s e t s  of 

t a b l e s  a r e  described below. I t  should be  no ted  t h a t  e v e n  i f  a l l  r u l e s  

could be  applied i n  o n e  pass i n  s t e p  2, s t e p  3 i s  s t i l l  necessary  i n  

order  t o  c r e a t e  a n  MLS readable f i l e .  In such  c i r c u m s t a n c e s  t h e  

t a b l e  would be  ve ry  s imple ,  b e i n g  c o n f i n e d  t o  s i n g l e  c h a r a c t e r  

convers ions  f r o m  t h e  o n e  code t o  t h e  o t h e r  w i t h o u t  t h e  c o m p l e x i t y  

of s t r i n g s .  

T h e r e  is o n e  Hebrew t a b l e  and f o u r  Roman tables .  O n e  s e t  of  

spec ia l  p r o n u n c i a t i o n  ru les  (described below) apply t o  a l l  f o u r  

Roman tables .  T h e  t a b l e s  d i f f e r  i n  t h e i r  c o n v e r s i o n  of ind iv idua l  

Hebrew c o n s o n a n t s  and vowels.  Each of  t h e  f o u r  Roman a lphabe t s ,  

c lassical ,  c lass ica l  a l t e r n a t i v e ,  modern  and s i m p l i f i e d  modern  

(described i n  S e c t i o n  5(d)), has  i t s  cor respond ing  t a b l e  of t h e  same  
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name which  c o n v e r t s  Hebrew c h a r a c t e r s  t o  Roman according t o  t h e  

p a r t i c u l a r  s c h e m e  of  each a lphabe t .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  

t a b l e s  a r e  t h e r e f o r e  inaccordance  w i t h  t h e  d i f f e r e n c e s  b e t w e e n  t h e  

a lphabets :  cons ide rab le  be tween  c lass ica l  and s i m p l i f i e d  modern;  

small  b u t  s i g n i f i c a n t  be tween  c lass ica l  a l t e r n a t i v e  and modern.  

2. T e x t  I n t e r c h a n g e  Table  Rules  

Hebrew Tab le  

1. Specia l  t e r m i n o l o g y  - convers-  

i o n  of a b b r e v i a t i o n s ,  e.g. 

= adonai;  and i r r e g u l a r l y  9 7 9 : 

pronounced words, e.g. D ! ~ R & !  = 

s h t a y i m  

2. S h o r t  q a m e t z  b e f o r e  m a q q e f (  ' ) 

preceded by a  l e t t e r  w i t h  sheva .  

T h e  s h e v a  i s  q u i e s c e n t .  

3. S h o r t  q a m e t z  b e f o r e  m e t h e g  

when fo l lowed by l e t t e r  w i t h  

f u r t i v e  q a m e t z .  

4. S h o r t  q a m e t z  b e f o r e  maqqef( ' )  

preceded by a  vowel- less  l e t t e r  

o t h e r  t h a n  a leph ,  h e  or  'ayin. 

5. S h o r t  q a m e t z  b e f o r e  l e t t e r  

w i t h  f u r t i v e  q a m e t z .  

6. Mobi le  s h e v a  under  1 s t  l e t t e r  

of word. When  t h e  sheva  i s  f i r s t  

of t w o  t o g e t h e r ,  t h e  second i s  

q u i e s c e n t  ( see  Rom t a b l e  r u l e  6) 

Roman Tables  

1. Dagesh l e n e  f o l l o w i n g  

q u i e s c e n t  sheva  

2. Dagesh l e n e  a t  t h e  b e g i n n i n g  

of  a  word. 

3. S h o r t  q a m e t z  b e f o r e  dagesh 

f o r t e .  

4. S h o r t  "a" ( p a t h a h )  under  a  

g u t t u r a i  a t  t h e  end of  a  word 

pronounced b e f o r e ,  n o t  a f t e r ,  

t h e  g u t t u r a l .  

5. Mobi le  sheva  under  f i r s t  of 

t w o  s i m i l a r  l e t t e r s  e v e n  i f  

o t h e r w i s e  it would be  q u i e s c e n t ,  

e.g. f o l l o w i n g  a  s h o r t  vowel.  

6. Q u i e s c e n t  sheva  when second 

of  t w o  t o g e t h e r  a t  b e g i n n i n g  of  

a  word. T h i s  ru le  c o m p l e m e n t s  

Hebrew r u l e  6 which  makes  sheva  

m o b i l e  under  t h e  f i r s t  l e t t e r  

of  a word. 
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7. Qu ie scen t  sheva  when t h e  f i r s t  7. Qu ie scen t  sheva  a t  t h e  end 

of t w o  i n  t h e  middle o r  a t  t h e  of  a  word. 

end of  a  word. If a  dagesh l e t t e r  

fo l lows t h e  q u i e s c e n t  sheva ,  t h e  

dagesh i s  dagesh l e n e  (see  Roman 

t ab l e  r u l e  1). 

8. Qu ie scen t  sheva  a f t e r  a  s h o r t  

vowel.  T h i s  r u l e  covers  s h o r t  

vowels a  e  i o  & u. Qame tz  be fo r e  

sheva  i s  read as  s h o r t  '0' unless  

accompanied by me theg .  

9. Qu ie scen t  sheva  a f t e r  accen t .  

10. Redundant  yod (y)  be fo r e  i. 

11. Consonan ta l  yod a f t e r  a  long  

a  o r  e  when t h e  yod i s  fol lowed 

by a  vowel.  T h i s  r u l e  t a k e s  prec-  

edence  ove r  ru les  13 - 15 below 

which p rov ide  f o r  redundant  yod 

a f t e r  t h e s e  vowels.  

12. Consonan ta l  yod a f t e r  q a m e t z  

a t  end of word. 

13. Redundant  yod a f t e r  s h o r t  i e  

and long a  e  w i t h  metheg .  

14. Redundant  yod a f t e r  accen ted  

s h o r t  i e  and accented  long a  e .  

15. Redundant  yod a f t e r  s h o r t  i e  

6 and long  a  e.  
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16. Redundant  hB (h )  when t h e  

l a s t  l e t t e r  w i t h o u t  a  vowel a t  

end of word. 

In add i t ion  t o  imp lemen t ing  t h e s e  p ronunc i a t i on  ru les ,  t h e  

t ab les  c o n v e r t  ind iv idua l  Hebrew l e t t e r s  as  r equ i red  by t h e  

pa r t i cu la r  Roman a lphabe t s  (see  Sec t i on  (Sd)). T h e  Roman tab les  

also c o n v e r t  t o  a  nu l l  cha r ac t e r  t h e  ASCII code (233), se lec ted  t o  

r ep r e sen t  q u i e s c e n t  sheva ,  t o  cover  cases  of  q u i e s c e n t  sheva  l e f t  

over  a f t e r  app l i c a t i on  of t h e  s p e c i f i c  Roman t ab l e  rules.  

Note  t h a t  Hebrew ru le  16, a l t hough  f r e q u e n t l y  applied i n  

t r a n s l i t e r a t i o n  sys tems ,  i s  n o t  applied i n  t h i s  sys tem,  fo l lowing  

Lambdin (see  also Sec t i on  S(c)S). 
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6(f) .  Compute r  Program Desc r ip t i on  

T h e  compu te r  program BITEX i s  w r i t t e n  i n  Mic ro so f t  

QuickBASIC 4.0. I t  has two  modules: a  f r o n t  end,  BITEXSCR, which 

allows t h e  user  t o  name t h e  i n p u t  and o u t p u t  f i l e s  t o  be used and 

t o  s e t  va r iab les  f o r  a  c loze  procedure;  and t h e  main  program,  

BITEX, which has t h r e e  main  f u n c t i o n s :  

1. Merg ing  Hebrew and Roman t e x t s  i n t o  o n e  b i - t ex tua l  f i l e  

2. R e f i n i n g  t r a n s l i t e r a t e d  Roman t e x t  

3. Applying a  c loze  procedure  f o r  a  reading t u t o r i a l  

These  t w o  modules and t h e i r  f u n c t i o n s  wil l  be discussed i n  c o n t e x t ,  

fo l lowing  t h e  genera l  logic  and f low i l l u s t r a t ed  i n  t h e  block 

diagram a t t a ched  as  Appendix 6. T h e  numbers  of  t h e  blocks 

described below, s t a r t i n g  w i t h  "Block 0. F r o n t  End", correspond t o  

t h e  numbers  of  t h e  boxes i n  t h e  block diagram. T h e  s e c t i o n  ends  

w i t h  a l i s t i n g  of  e r ro r  messages. T h e  deta i led  d iscuss ion of  t h e  

ind iv idua l  blocks exp la ins  t h e  log ic  of t h e  program and should be  

read i n  c o n j u n c t i o n  w i t h  t h e  program. 

Four  f a c t o r s  c r e a t e  specia l  p rogramming  problems: 

1)  T h e  r i g h t  t o  l e f t  o r i e n t a t i o n  o f  Hebrew t e x t  compared w i t h  

t h e  r i g h t  t o  l e f t  o r i e n t a t i o n  of  Roman.  Both  t e x t s  a r e  o r i en t ed  

l e f t  t o  r i g h t  i n  compu te r  f i l e  f o rm .  T h e  d i f f e r e n c e  i n  o r i e n t a t i o n  

appears  when p r i n t i n g  t o  sc reen  o r  hard copy. I t  i s  b rough t  a b o u t  

by i n f o r m a t i o n  included i n  t h e  MLS f i l e  s t r u c t u r e .  T h e  o r i e n t a t i o n  

i s  c r i t i c a l  i n  t h e  BITEX t e x t  f i l e .  T h e  f i r s t  word i n  a  l i n e  of  t h e  

Roman t e x t  f i l e  m u s t  be  p u t  l a s t  i n  t h e  Roman l i n e  of  t h e  BITEX 

f i l e  i n  order  t o  appear under t h e  f i r s t  Hebrew word i n  t h e  Hebrew 

l i n e  of  t h e  BITEX f i l e .  T h e  Roman words m u s t  t h e r e f o r e  be moved 

i n t o  r eve r s e  order  b u t  s t i l l  reading l e f t  t o  r i g h t .  
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2)  T h e  MLS f i l e  s t r u c t u r e .  Each c h a r a c t e r  is r e p r e s e n t e d  by 

e i t h e r  t w o  o r  f o u r  bytes .  T h e  f i r s t  b y t e  c a r r i e s  t h e  s tandard  ASCII 

code. T h e  second b y t e ,  t o g e t h e r  w i t h  o t h e r  i n f o r m a t i o n ,  c a r r i e s  a  

vowel  m a r k e r  "Ow o r  "1" i n  t h e  h i g h  order  p o s i t i o n  and a n  a l p h a b e t  

code i n  t h e  f o u r  low order  p o s i t i o n s .  If s e t  t o  " I w ,  t h e  vowel 

marker  i n d i c a t e s  t h a t  up  t o  t h r e e  o v e r s t r i k e  vowel  and/or  a c c e n t  

marks  fo l low i n  t h e  n e x t  t w o  bytes .  T h u s  a n  MLS c h a r a c t e r  wi l l  be  

t w o  b y t e s  long  w i t h o u t  o v e r s t r i k e s  b u t  f o u r  b y t e s  long  w i t h  

o v e r s t r i k e s .  T h i s  s t r u c t u r e  is s i g n i f i c a n t  i n  g o v e r n i n g  s e v e r a l  

f e a t u r e s  of  t h e  program: 

(a) C o u n t i n g  b y t e s  and c h a r a c t e r s  f o r  spac ing  t h e  t w o  t e x t s  

r e l a t i v e  t o  each o t h e r  i n  t h e  BITEX f i l e :  a  Hebrew c h a r a c t e r  may 

be  t w o  o r  f o u r  b y t e s  long,  a  Roman c h a r a c t e r  wi l l  normal ly  be  t w o  

b y t e s  long.  

(b)  T h e  need t o  use  b ina ry  f i l e s  a s  d i s t i n c t  f r o m  s e q u e n t i a l  o r  

random-access f i l e s .  

(c) T h e  need t o  avoid  mis read ing  t h e  second by te :  because  t h e  

a lphabe t  n u m b e r  i n  t h e  second b y t e  i s  s i g n i f i c a n t ,  t w o  b y t e s  a t  a  

t i m e  m u s t  be read i n  order  t o  p o s i t i v e l y  i d e n t i f y  c h a r a c t e r s ,  

i n c l u d i n g  such  key  c h a r a c t e r s  a s  space  and c a r r i a g e  r e t u r n .  B y t e  2 

m u s t  n o t  be  read as  a  c h a r a c t e r  a l t h o u g h  t h e  c o m b i n a t i o n  of  f l a g s  

and a l p h a b e t  code wil l  g i v e  t h e  e q u i v a l e n t  of  a  valid ASCII code. 

3) D e f i n i n ~  a  word: T h e  s i m p l e  d e f i n i t i o n  of a  word f o r  

purposes  of  t h e  program is:  "any s e q u e n c e  of c h a r a c t e r s  e n d i n g  i n  a  

space  o r  a  c a r r i a g e  r e t u r n w .  A word wi l l  t a k e  w i t h  it  any 

p u n c t u a t i o n  marks  a t  i t s  b e g i n n i n g  o r  end ( inc lud ing  p a r e n t h e s e s )  

plus o n e  space  o r  c a r r i a g e  r e t u r n  a t  i t s  end. A  word may,  of  course ,  

be  o n e  c h a r a c t e r  (p lus  any p u n c t u a t i o n  mark  p lus  space  o r  c a r r i a g e  
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r e t u r n ) .  For  purposes  of  t h e  c loze  procedure ,  i t  i s  necessary  t o  

c o u n t  words. A word c o u n t  i s  t a k e n  a f t e r  r ead ing  t h e  f i r s t  space  a t  

t h e  end of  t h e  word. D i f f i c u l t y  a r i s e s  i n  avo id ing  i l l ega l  word 

c o u n t s  when t h e r e  a r e  leading spaces  a t  t h e  b e g i n n i n g  of  a  l i n e ,  

m o r e  t h a n  o n e  space  b e t w e e n  words, leading spaces  b e f o r e  a  

c a r r i a g e  r e t u r n  o r  o n e  o r  m o r e  c a r r i a g e  r e t u r n s  f o l l o w i n g  a  c a r r i a g e  

r e t u r n  (i.e. b lank l i n e s  of  t e x t ) .  Any of  t h e s e  c o n d i t i o n s  may a r i s e  

t h r o u g h  normal  paragraph i n d e n t a t i o n  and l i n e  spac ing  b e t w e e n  

paragraphs,  o r  ca re less  p r e p a r a t i o n  of  t h e  s o u r c e  Hebrew t e x t ,  o r  

t h e  demands of  t h e  t e x t  i t s e l f :  e.g. d i f f e r e n t  s p a t i a l  a r r a n g e m e n t s  

f o r  songs  o r  p o e t r y .  

T h e r e  a r e  s o m e  poss ib le  p u n c t u a t i o n  o r  g r a p h i c  dev ices  t h a t  

may g i v e  r i s e  t o  a n  i l l ega l  word c o u n t :  f o r  example ,  t h e  

p u n c t u a t i o n  dash (word - word); o r  a  s e r i e s  of  d o t s  o r  o t h e r  mark  

fo l lowing  a  word and separa ted  f r o m  i t  by a  space  (word ........); o r  

a  s e r i e s  of  d o t s  o r  o t h e r  mark  s t a r t i n g  a  l i n e  and separa ted  f r o m  

t h e  f i r s t  word by a  space  (........ word). T h e s e  c o n t i n g e n c i e s  may 

be avoided by excluding t h e m  f r o m  t h e  Hebrew t e x t .  If t h e y  should 

be inc luded,  t h e y  a r e  l ike ly  t o  be s o  r a r e  a s  n o t  t o  cause  a  

s i g n i f i c a n t  problem. They  wi l l  be  t r e a t e d  as  words i n  t h e  c loze  

procedure  and s o  s u b j e c t  t o  b lank ing  o u t .  T h i s  does n o t  p r e v e n t  t h e  

c loze  p rocedure  e f f e c t i v e l y  o p e r a t i n g .  T h e y  wil l  a lso cause  a n  

i n f l a t i o n  i n  t h e  word c o u n t  (probably  i n s i g n i f i c a n t )  should t h i s  b e  

used f o r  some  s t a t i s t i c a l  purpose .  If e x p e r i e n c e  i n d i c a t e s  t h a t  t h e  

problem i s  m o r e  s i g n i f i c a n t  t h a n  a n t i c i p a t e d ,  t h e n  t h e s e  

c o n t i n g e n c i e s  can  be  e l i m i n a t e d  by add i t iona l  programming.  

4)  Spacing t e x t  i n  t h e  BITEX f i l e :  because  m o s t  of t h e  Hebrew 

vowels  a r e  o v e r s t r i k e s ,  o n e  Hebrew c o n s o n a n t  and o v e r s t r i k e  vowel  
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wil l  appear  a s  o n e  c h a r a c t e r  on  s c r e e n  and hard copy b u t  will  need 

t w o  Roman c h a r a c t e r s  t o  t r a n s l i t e r a t e  it. In add i t ion ,  some  Hebrew 

consonan t s  a r e  t r a n s l i t e r a t e d  by t w o  Roman consonan t s ,  as  

discussed i n  S e c t i o n  5(d), D e s c r i p t i o n  of  T r a n s l i t e r a t i o n  Sys tem.  

Roman t e x t ,  t h e r e f o r e ,  normal ly  has a  s i g n i f i c a n t l y  l a rge r  number  

of c h a r a c t e r s  t h a n  t h e  cor respond ing  Hebrew t e x t .  T h i s  means  t h a t  

t h e  Hebrew words m u s t  be  spaced o u t  s o  t h a t  t h e y  appear  d i r e c t l y  

above  t h e i r  co r respond ing  Roman words. 

L ibe ra l  p r i n t  i n s t r u c t i o n s  h a v e  b e e n  inc luded i n  t h e  program i n  

order  t o  p r i n t  o u t  r ead ings  of ASCII codes and c o n t e n t s  of  

va r i ab les  f o r  debugg ing  purposes  when r u n n i n g  small  t e s t  f i l e s .  

These  i n s t r u c t i o n s  h a v e  been neu t ra l i sed  by t h e  e x p e d i e n t  of  

c o n v e r t i n g  t h e m  t o  c o m m e n t s  t h r o u g h  a  s i n g l e  q u o t e  mark  i n s e r t e d  

a t  t h e  b e g i n n i n g  of  t h e  a f f e c t e d  l ines .  They  can t h e r e f o r e  be  

eas i ly  r e a c t i v a t e d  f o r  t e s t  purposes  on  f u t u r e  occas ions  i f  r equ i red .  

T h e  f o l l o w i n g  a b b r e v i a t i o n s  a r e  used i n  t h e  d iscuss ion  which  

fol lows:  

hf  - Hebrew F i l e  

rf  - Roman F i l e  

bf - BITEX F i l e  

ha - Hebrew Array  

ra  - Roman Array 

ba - BITEX Array  

hwb - Hebrew Word B u f f e r  

rwb - Roman Word B u f f e r  
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Block 0. F r o n t  End 

Th i s  f r o n t  end i s  a  s epa ra t e  module, BITEXSCR, which i s  

chained t o  t h e  main  program, BITEX. I t s  purpose i s  t o  enable  t h e  

user  t o  open t w o  i n p u t  f i l e s ,  a  Hebrew and Roman t e x t  f i l e ,  and a  

BITEX o u t p u t  f i l e  and t o  ass ign values  t o  var iables  used i n  t h e  

c loze  procedure.  An Include F i l e ,  BTXCOM.BI, inc ludes  all var iables  

common t o  bo th  BITEXSCR and BITEX. The  i n p u t  and o u t p u t  f i l e s  

a r e  opened as b inary  f i l e s  by t h e  user  as fol lows,  i n s t ruc t ed  by a  

sc reen  display and prompted by INPUT commands: 

1) Hebrew i n p u t  f i l e :  (drive:  f i l ename.heb)  

2)  Roman i n p u t  f i l e :  (drive:  f i lename.rom) 

3) BITEX o u t p u t  f i l e :  (drive:  f i l ename.b tx )  

In add i t ion ,  "LPT1" i s  opened f o r  p r i n t e r  o u t p u t .  

A second sc reen  display i n s t r u c t s  t h e  user ,  prompted by INPUT 

commands, i n  s e t t i n g  values t o  t h e  fo l lowing  c loze  variables:  

c loze  i s  t h e  var iable  s e t  t o  blank o u t  Roman words i n  t h e  

BITEX f i l e .  I t  can be g iven  any value.  Seven i s  a  cha r ac t e r i s t i c  

value: eve ry  s e v e n t h  word i s  deleted.  For t h i s  t o  happen,  it i s  

necessary t o  keep  t r a ck  of crwc, t h e  cumula t i ve  Roman word 

coun te r .  Blanking o u t  can s t a r t  w i t h  any word f r o m  1 t o  7  

according t o  cho i ce  of a  cumcloze  var iable ,  which i s  described nex t .  

cumc loze l ,  2, 3, 4, 5,  6, 7 a r e  a l t e r n a t i v e  cumcloze  choices  

which blank o u t  eve ry  s e v e n t h  word (or  wha t eve r  va lue  i s  se lec ted  

f o r  c loze)  s t a r t i n g  w i t h  t h e  pa r t i cu la r  cumcloze  d ig i t .  Thus ,  

cumcloze l  = 1 wil l  blank o u t  words 1, 7, 15  ... Cumcloze4 = 4 wil l  

blank o u t  words 4, 11, 18 ... If bo th  cumcloze l  = 1 and cumcloze4 = 

4, t h e n  words 1, 4, 7,  11, 15, 18 ... will  be blanked o u t .  If every  

cumcloze l  - 7 = 1,  t h e n  Roman words wil l  be blanked o u t .  Th i s  
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f e a t u r e  i s  r e q u i r e d  f o r  us ing  t h e  s y s t e m  as  a  t u t o r i a l  f o r  r ead ing  

t h e  non-Roman s c r i p t .  

c lozev ,  i f  s e t  t o  1, wil l  b lank o u t  t h e  Hebrew vowel p o i n t i n g .  

T h i s  i s  a p p r o p r i a t e  a s  a  f i n a l  s t a g e  i n  a  r ead ing  t u t o r i a l  i n  modern 

Hebrew as  vowel  p o i n t i n g  i s  n o t  used i n  modern  w r i t t e n  Hebrew. 

Block 1. I n i t i a l i s e  va r i ab les  and m o v e  header  i n f o r m a t i o n  t o  BITEX 

f i l e  ( b f )  

T h i s  block (a) dec lares  and i n i t i a l i s e s  var iables ,  (b)  moves  

header  i n f o r m a t i o n  and p r i n t  f o r m a t  i n s t r u c t i o n s  f r o m  t h e  MLS 

Hebrew f i l e  t o  t h e  MLS BITEX f i l e  and (c), s k i p s  header  and p r i n t  

f o r m a t  da ta  and t h e  CTIU language  d e l i m i t e r  i n  t h e  MLS Roman 

f i l e ,  a l l  t o  m a k e  ready f o r  r ead ing  c h a r a c t e r  da ta .  

(a)  Var iab les  

Var iab les  inc lude  a r rays  and s i n g l e  c h a r a c t e r  var iables .  For  

c o n v e n i e n c e ,  va r i ab les  opened i n  l a t e r  blocks a r e  l i s t ed  and 

described h e r e  i n  add i t ion  t o  t h o s e  ( t h e  m a j o r i t y )  which  a r e  

opened i n  t h i s  block.  T h e  a r rays  descr ibed below a r e  i n i t i a l i s e d  by 

t h e  s u b r o u t i n e  nul lar ray:  which  sets e a c h  ce l l  t o  t h e  nu l l  ASCII 

code i n s t e a d  of t h e  Basic d e f a u l t  of  1. T h i s  i s  done  because  t h e  

d e f a u l t  1 can  be misread as  a n  MLS b y t e  t w o  w i t h  t h e  Hebrew 

a lphabe t  code (also "1") when a l l  o t h e r  b i t s  ( f lags)  a r e  s e t  t o  0. 

ha = Hebrew Arrav,  s t r i n g ,  200 by tes .  T h i s  t a k e s  o n e  l i n e  of  

t e x t ,  e n d i n g  w i t h  a  ca r r i age  r e t u r n ,  f r o m  h f ,  t h e  Hebrew i n p u t  

f i l e .  T h e  l e n g t h  i s  governed by t h e  MLS f i l e  s t r u c t u r e  which  can  

t a k e  up  t o  f o u r  b y t e s  per  c h a r a c t e r .  T h e  Hebrew t e x t  f i l e  should be  

prepared  w i t h  no  m o r e  t h a n  40 t o  45 Hebrew c h a r a c t e r s  per  l ine .  If 

a  l i n e  i s  blank,  t h e n  i t s  l e n g t h  wil l  be o n e  c h a r a c t e r ,  r e p r e s e n t e d  
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by t h e  c a r r i a g e  r e t u r n .  

ra = Roman Array ,  s t r i n g ,  200 bytes .  T h i s  t a k e s  o n e  l i n e  of 

t e x t ,  e n d i n g  w i t h  a  c a r r i a g e  r e t u r n ,  f r o m  r f ,  t h e  Roman i n p u t  f i l e .  

F o r t y  Hebrew c h a r a c t e r s  can  g e n e r a t e  a s  many as s i x t y  Roman 

c h a r a c t e r s  i n  t r a n s l i t e r a t i o n .  T h e  Roman c h a r a c t e r s  a r e  normal ly  

t w o  b y t e s  long.  

hwb = Hebrew Word B u f f e r ,  s t r i n g ,  80  by tes .  T h i s  t a k e s  o n e  

Hebrew word, e n d i n g  w i t h  and i n c l u d i n g  o n e  space  o r  c a r r i a g e  

r e t u r n ,  f r o m  ha, t h e  Hebrew array .  T h e  purpose  of hwb i s  t o  

d e l i n e a t e  o n e  word, a f t e r  c o u n t  of  word, b y t e s  and c h a r a c t e r s ,  

p repara to ry  t o  m o v i n g  it  t o  ba ( l ) ,  t h e  f i r s t  d imens ion  of t h e  

BITEX two-dimensional  a r ray .  

rwb = Roman Word B u f f e r ,  s t r i n g ,  80  bytes .  T h i s  t a k e s  o n e  

word, e n d i n g  w i t h  and inc lud ing  o n e  space  o r  c a r r i a g e  r e t u r n ,  f r o m  

ra ,  t h e  Roman ar ray .  T h e  purpose  o f  rwb i s  t o  d e l i n e a t e  o n e  word, 

a f t e r  c o u n t  of  word, b y t e s  and c h a r a c t e r s ,  p repara to ry  t o  m o v i n g  it 

t o  ba(2), t h e  second d imens ion  of  t h e  BITEX t w o  

dimensional -ar ray .  W h i l e  t h e  Roman word i s  i n  rwb, f u r t h e r  

t r a n s l i t e r a t i o n  r u l e s  can be  appl ied ,  i f  r equ i red .  

ba = BITEX two-dimensional  a r ray ,  s t r i n g ,  200 by tes .  T h i s  

t a k e s  o n e  l i n e  of t e x t  up  t o  and i n c l u d i n g  c a r r i a g e  r e t u r n  f r o m  

hwb i n t o  b a l  and f r o m  rwb i n t o  ba(2). A spac ing  a l g o r i t h m  i s  

applied w h i l e  m o v i n g  e a c h  Hebrew and Roman word i n t o  ba t o  

e n s u r e  t h a t  t h e y  l i n e  up  r e l a t i v e  t o  each  o t h e r .  T h e  purpose  of  ba 

i s  t o  assemble  t h e  Hebrew and Roman t e x t ,  o n e  l i n e  a t  a  t i m e ,  

p repara to ry  t o  w r i t i n g  it o n e  l i n e  a t  a  t i m e  t o  b f ,  t h e  BITEX f i l e .  

b l ,  b2 = binary  f i l e  r e a d / w r i t e  va r i ab les ,  s t r i n g ,  1  b y t e ,  f o r  h f ,  

Hebrew i n p u t  f i l e .  
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b3, b4 = binary  f i l e  r e a d / w r i t e  va r i ab les ,  s t r i n g ,  1  by te ,  f o r  r f ,  

Roman i n p u t  f i l e .  

hwc, rwc = Hebrew and Roman word c o u n t e r s .  A  word inc ludes  

o n e  space  a f t e r  t h e  l a s t  c h a r a c t e r  and i s  c o u n t e d  when t h a t  space  i s  

read. 

chwc,  c rwc  = c u m u l a t i v e  Hebrew and Roman word c o u n t e r s .  

These  c o u n t e r s  a r e  r equ i red  f o r  t h e  c loze  procedure.  

hbc, rbc  = Hebrew and Roman b y t e  c o u n t e r .  T h e s e  a r e  needed 

f o r  d e t e r m i n i n g  t h e  l e n g t h  of words t o  move  i n t o  t h e  BITEX ar ray  

f r o m  t h e  Hebrew and Roman word b u f f e r s .  

hcc,  r cc  = Hebrew and Roman c h a r a c t e r  c o u n t e r s .  T h e s e  a r e  

needed f o r  m e a s u r i n g  t h e  d i f f e r e n c e  i n  s c r e e n  o r  p r i n t  l e n g t h  

be tween  a  Hebrew word and i t s  Roman c o u n t e r p a r t  f o r  spac ing  

purposes  i n  t h e  f i n a l  BITEX s c r e e n  o r  p r i n t  o u t p u t .  One  Hebrew 

c h a r a c t e r  w i t h  a vowel  o v e r s t r i k e  ( f o u r  b y t e s )  wil l  be  r e p r e s e n t e d  

by t w o  Roman c h a r a c t e r s  ( t w o  b y t e s  each).  In add i t ion ,  

t r a n s l i t e r a t i o n  s o m e t i m e s  r e s u l t s  i n  t w o  Roman c h a r a c t e r s  t o  o n e  

Hebrew, e-g.  w = sh ,  b = mm. 

h a v l ,  hap2,  r a p l ,  rap2 = Hebrew and Roman a r ray  p o i n t e r s  t o  

keep  t r a c k  of  t h e  p o s i t i o n  reached i n  a r rays  u n t i l  t h e  end of l i n e  

(ca r r i age  r e t u r n )  a s  c h a r a c t e r s  a r e  p rogress ive ly  moved t o  hwb and 

rwb, t w o  b y t e s  a t  a  t i m e .  

h v l ,  hp2,  r p l ,  rp2  = Hebrew and Roman BITEX ar ray  p o i n t e r s  t o  

keep  t r a c k  of  t h e  p o s i t i o n  reached i n  t h e  BITEX array  as  c h a r a c t e r s  

a r e  p rogress ive ly  moved f r o m  hwb and rwb,  t w o  b y t e s  a t  a  t i m e ,  

u n t i l  t h e  end of l i n e  i s  reached ( c a r r i a g e  r e t u r n  i n  ha and ra).  

hc r ,  r c r  = Hebrew and Roman c a r r i a g e  r e t u r n  markers  t o  

i n d i c a t e  w h e t h e r  o r  n o t  a  c a r r i a g e  r e t u r n  has  been read. 
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h e o f .  r e o f =  Hebrew and Roman end-of - f i l e  m a r k e r s  t o  i n d i c a t e  

w h e t h e r  o r  n o t  t h e  end of  i n p u t  f i l e s  has  been  reached.  

hwordf in ,  r w o r d f i n  = Hebrew and Roman end-of-word markers  

when m o v i n g  words f r o m  ha, ra t o  hwb, rwb. W h e n  hwordf in ,  

r w o r d f i n  = 1, t h e  end  of word space  has  been  read which  t r i g g e r s  a  

word c o u n t ;  when = 2, a  second space  has  been  read,  which  m u s t  not 

t r i g g e r  a  word c o u n t .  

hspace,  r space  k e e p  t r a c k  of t h e  n u m b e r  of spaces  read a f t e r  a  

word o r  a t  t h e  b e g i n n i n g  of  a  l ine .  

r read.  W h e n  rread = 1, t h e  f i r s t  t w o  b y t e s  of t h e  Roman i n p u t  

f i l e  have  been  read i n  block 1 ( m o v e  header) .  T h i s  cal ls  f o r  

e x c e p t i o n  a c t i o n  i n  block 2  (move  hf  t o  ha) t o  process t h e s e  b y t e s  

b e f o r e  read ing  t h e  n e x t  t w o  bytes .  

hpass,  rpass = Hebrew and Roman passes ( i t e r a t i o n s ) .  W h e n  

hpass,  rpass = 1 ( s e t  a t  t h e  b e g i n n i n g  o f  each new l i n e  cycle) ,  t h e  

f i r s t  c h a r a c t e r  of t h e  l i n e  has been  read. I f ,  i n  blocks 4 o r  6 

(move  o n e  word f r o m  ha,  ra  t o  hwb, rwb),  rpass,  hpass i s  s e t  t o  2, 

t h e  f i r s t  c h a r a c t e r  of t h e  l i n e  i s  a  space  o r  c a r r i a g e  r e t u r n .  T h i s  

t r i g g e r s  a p p r o p r i a t e  a c t i o n  i n  blocks 4 & 6 (ha  t o  hwb and ra  t o  

rwb) and blocks 7 & 9 (hwb t o  ba(1) and rwb t o  ba(2)). 

h s k i p f l a n ,  r s k i p f l a n  = Hebrew and Roman hpass,  rpass f lags .  

When hpass,  rpass = 2  ( f i r s t  c h a r a c t e r  of  l i n e  i s  space  o r  c a r r i a g e  

r e t u r n ) ,  a p p r o p r i a t e  a c t i o n  b e f o r e  m o v i n g  t h e  f i r s t  c h a r a c t e r  i s  

t a k e n  i n  t h e  hwb t o  ba(1) and rwb t o  ba(2) processes (b locks  7 & 9) 

and h s k i p f l a g ,  r s k i p f l a g  a r e  set  t o  1 t o  avoid  d u p l i c a t i n g  t h i s  

a c t i o n  when word 1 i s  e n c o u n t e r e d .  If hpass,  rpass have  n o t  been 

s e t  t o  2  t h e n  t h e  f i r s t  c h a r a c t e r  of  t h e  l i n e  belongs t o  word 1  and 

a p p r o p r i a t e  a c t i o n  i s  t a k e n  b e f o r e  m o v i n g  t h i s  c h a r a c t e r  t o  ba. 
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t w c  = t r a n s l i t  word c o u n t e r ,  t r a c k s  words processed i n  block 6 

( r e f i n e  t r a n s l i t e r a t i o n )  t o  p r e v e n t  process ing  non-words (e.g. 

leading spaces,  b lank l i n e  c a r r i a g e  r e t u r n s ) .  

lb )  Header i n f o r m a t i o n  and p r i n t  f o r m a t  i n s t r u c t i o n s  

T h e  f i r s t  400 b y t e s  of  an  MLS f i l e  a r e  reserved f o r  header  

i n f o r m a t i o n  r e q u i r e d  f o r  r u n n i n g  on  MLS. T h i s  i n f o r m a t i o n  - 
languages ,  l i n k  f i l e s  e t c .  - i s  t r a n s f e r r e d  f r o m  h f ,  t h e  Hebrew 

i n p u t  f i l e  t o  b f ,  t h e  BITEX o u t p u t  f i l e .  In  add i t ion ,  t h e  p r i n t  

f o r m a t  i n s t r u c t i o n s  o n  hf  a r e  moved t o  b f .  P r i n t  f o r m a t  

i n s t r u c t i o n s  m u s t  s t a r t  w i t h  ";" (ASCII 59) and end w i t h  a  c a r r i a g e  

r e t u r n  (MLS c a r r i a g e  r e t u r n  = ASCII 128). 

(c )  S k i p  header ,  p r i n t  f o r m a t  and CTIU d e l i m i t e r  i n  Roman f i l e  

0 
T h e  Roman i n p u t  f i l e  rf  has been  prepared  by t h e  C o n f i g u r a b l e  

T e x t  I n t e r c h a n g e  U t i l i t y  (CTIU) be long ing  t o  t h e  Mul t i -L ingua l  

Scholar  (MLS) package.  T h e r e f o r e  header  and p r i n t  f o r m a t  da ta  wi l l  

be i d e n t i c a l  w i t h  w h a t  has already been t r a n s f e r r e d  t o  t h e  BITEX 

f r o m  t h e  Hebrew f i l e  and can  t h e r e f o r e  be  sk ipped i n  t h e  Roman 

f i l e .  In a d d i t i o n ,  CTIU has t r a n s f e r r e d  t o  t h e  Roman f i l e  t h e  

l anguage  d e l i m i t e r  used i n  t h e  CTIU c o n f i g u r a t i o n  f i l e .  T h i s  

d e l i m i t e r  i n d i c a t e s  t h e  l anguage  f r o m  which  t e x t  has been  de r ived  

- i n  o u r  case,  Hebrew. MLS al lows t h e  use r  t o  s e t  h i s  own 

c o n v e n t i o n  i n  d e f i n i n g  t h i s  d e l i m i t e r .  W e  h a v e  chosen /H/  and 

1 
f u r t h e r  s p e c i f i e d  t h a t  /H /  m u s t  be fo l lowed by a  c a r r i a g e  r e t u r n  t o  

d 
mark t h e  end of  t h e  d e l i m i t e r .  T h i s  d e l i m i t e r  i s  n o t  r e q u i r e d  i n  

t h e  BITEX o u t p u t  f i l e  and i s  t h e r e f o r e  also sk ipped i n  t h e  Roman 
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f i l e .  

( N o t e  t h a t  i f  Roman t e x t  also appears  i n  t h e  Hebrew i n p u t  

f i l e ,  e.g. a  q u o t a t i o n  o r  s t u d e n t  i n s t r u c t i o n s ,  t h e n  /R/  wil l  appear  

i n  t h e  CTIU-generated Roman o u t p u t  f i l e  a t  t h e  beginning of  t h e  

Roman t e x t .  T h i s  wi l l  be fol lowed by /H/  when t r a n s l i t e r a t i o n  

f r o m  Hebrew resumes .  These  add i t iona l  d e l i m i t e r s  will be used by 

t h e  BITEX program t o  d i f f e r e n t i a t e  be tween  Hebrew 

t r a n s l i t e r a t i o n  and Eng l i sh  t e x t .  I t  wi l l  c o n v e r t  English t e x t  t o  

spaces (i.e. blank it  o u t )  as  t h e r e  i s  n o  p o i n t  i n  having Engl ish  

c o m m e n t s  o n  t h e  Hebrew l i n e  repea ted  on  t h e  Roman line.) 

A s u b r o u t i n e ,  Readloop:, i s  employed t o  read t h e  p r i n t  f o r m a t  

i n s t r u c t i o n s  and CTIU language d e l i m i t e r  i n  t h e  Roman f i l e .  If a  

c a r r i a g e  r e t u r n  m a r k i n g  t h e  end of t h e  i n s t r u c t i o n s  or  d e l i m i t e r  i s  

n o t  e n c o u n t e r e d  a f t e r  a  g i v e n  number  of by tes ,  t h e  program s t o p s  

w i t h  t h e  e r r o r  message: "S ta r t  of t e x t  i n  f i l e  #2 n o t  found i n  

Readloop." 

When t h e  program leaves  t h i s  block,  t h e  f i r s t  t w o  c h a r a c t e r  

b y t e s  of t h e  Roman f i l e  a r e  r e s id ing  i n  b3  and b4. Because of t h i s ,  

t h e  "read = 1" var iab le  is ac ted  upon i n  t h e  move rf  t o  ra process 

(box 3) t o  m o v e  t h e s e  b y t e s  t o  t h e  Roman array.  

Block 2. Move o n e  l i n e  f r o m  Hebrew f i l e  ( h f )  t o  Hebrew arrav  ( h a 1  

T h i s  block reads o n e  l i n e  of  t e x t  f r o m  h f ,  t h e  Hebrew f i l e ,  and 

moves  it t o  t h e  Hebrew array .  T h e  end of l i n e  i s  indica ted  by a  

c a r r i a g e  r e t u r n .  In t h e  case  of  a  b lank l i n e ,  i .e.  a  ca r r i age  r e t u r n  

w i t h o u t  t e x t ,  t h e  c a r r i a g e  r e t u r n  i s  read and moved a s  o n e  l ine .  

T o  e n s u r e  t h a t  a  l i n e  i s  n o t  moved w i t h o u t  a  ca r r i age  r e t u r n ,  

an  e r r o r  check  i s  run .  If t h e  a r ray  is f i l l e d  w i t h o u t  a  ca r r i age  

r e t u r n ,  t h e  p rogram s t o p s  w i t h  t h e  e r r o r  message "Hebrew l i n e  t o o  
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long". T h e  l i n e  may be l e g i t i m a t e  Hebrew t e x t  b u t  i t s  l e n g t h  i s  

such t h a t  i n  t h e  BITEX sc reen  o r  hard copy p r i n t o u t  t h e  Roman 

l i n e  wil l  wrap around,  i n t e r f e r i n g  w i t h  t h e  l ine-up o f  Hebrew and 

Roman t e x t .  T h e  c o n v e n t i o n  m u s t  b e  observed i n  p r e p a r i n g  t h e  

Hebrew t e x t  f i l e  t o  l i m i t  e a c h  Hebrew l i n e  t o  40 - 45 ' c h a r a c t e r s  

and end each  l i n e  w i t h  a  hard c a r r i a g e  r e t u r n .  T h i s  wil l  p r e v e n t  

Roman t e x t  wrap around.  

An end-of - f i l e  check  is made i n  t h i s  block which ,  i f  p o s i t i v e ,  

bypasses process ing ,  goes  t o  t h e  n e x t  block and p icks  up  a n  

end-of- f i le  t r a i l  leading t o  t h e  end of  program.  

Block 3. Move o n e  l i n e  f r o m  Roman f i l e  ( r f )  t o  Roman a r ray  ( ra)  

T h i s  block reads o n e  l i n e  of t e x t  f r o m  t h e  Roman f i l e  and 

moves  it t o  t h e  Roman ar ray .  T h e  same  c a r r i a g e  r e t u r n  c o n v e n t i o n s  

apply as  i n  t h e  case  of t h e  Hebrew f i l e  (b lock 2. above).  T h e  same  

e r r o r  check  i s  made s o  t h a t  i f  t h e  Roman a r ray  i s  f i l l e d  w i t h o u t  a 

c a r r i a g e  r e t u r n ,  t h e  program s t o p s  w i t h  t h e  e r r o r  message: "Roman 

l i n e  t o o  long". 

R e f e r e n c e  has been made t o  "rread" i n  t h e  l i s t  of va r i ab les  i n  

block 1 above.  T h e  f i r s t  i n s t r u c t i o n  i n  block 3 i s  t o  check  i f  r read 

= 1,  which  i n d i c a t e s  t h a t  t h e  f i r s t  c h a r a c t e r  of  t h e  f i l e  i s  b e i n g  

processed. Because t h e  f i r s t  c h a r a c t e r  has  already been read as  t h e  

end r e s u l t  o f  s k i p p i n g  t h e  Roman f i l e  header  e t c .  described i n  

block 1  above ,  t h e  FOR ... NEXT loop is modi f i ed  t o  s t a r t  w i t h  n  = 3 

( b y t e s  3 and 4 wi l l  c o n s t i t u t e  t h e  second charac te r ) .  A t  t h e  same  

t i m e  rread i s  s e t  t o  " O w  so  t h a t  when t h e  n e x t  l i n e  i s  read and t h e  

i n i t i a l i s i n g  block i s  bypassed, t h e  FOR ... NEXT loop i s  r e s t o r e d  t o  

s t a r t  w i t h  n  = 1. 

b Block 4. Move o n e  word f r o m  Roman a r ray  ( ra )  t o  Roman word 
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b u f f e r  ( rwb)  

T h i s  block moves  o n e  word f r o m  t h e  Roman a r ray  t o  t h e  Roman 

word b u f f e r ,  p r i o r  t o  m o v i n g  it t o  t h e  BITEX ar ray ,  c o u n t s  t h e  

number  of  t h e  word i n  t h e  l i n e  i n  t h e  Roman word c o u n t e r  (rwc),  

c o u n t s  t h e  c u m u l a t i v e  number  of  t h e  word i n  t h e  c u m u l a t i v e  

Roman word c o u n t e r  (crwc),  c o u n t s  t h e  number  of b y t e s  i n  t h e  

word i n  t h e  Roman b y t e  c o u n t e r  ( rbc)  and t h e  number  of c h a r a c t e r s  

i n  t h e  word i n  t h e  Roman c h a r a c t e r  c o u n t e r  (rcc).  

T h e  end of  word i s  marked by t h e  space  o r  ca r r i age  r e t u r n  

which  i m m e d i a t e l y  fo l lows t h e  l a s t  c h a r a c t e r  (o r  only  c h a r a c t e r ,  i n  

t h e  case  of  a  one-charac te r  word). A "wordw inc ludes  a  numera l  and 

any s e r i e s  of  c h a r a c t e r s  o r  o n e  c h a r a c t e r  only  which  i s  n o t  a  space  

or  c a r r i a g e  r e t u r n .  T h e  p rogramming  i n  t h i s  block is compl ica ted  

by t h e  need t o  p rov ide  f o r  spec ia l  a c t i o n  r e q u i r e d  l a t e r  b e f o r e  t h e  

f i r s t  c h a r a c t e r  of  a l i n e  i s  moved i n t o  t h e  BITEX array;  and a lso  t o  

provide  f o r  l ead ing  spaces,  m o r e  t h a n  o n e  space  be tween  words, and 

a  blank l i n e  ( c a r r i a g e  r e t u r n  on ly )  i n  which  cases b y t e  and 

c h a r a c t e r  c o u n t s  a r e  r equ i red  b u t  not word c o u n t s .  

T h e  s t r a t e g y  is 1) c lear  a l l  poss ib le  e x c e p t i o n  c o n d i t i o n s  o u t  

of t h e  way b e f o r e  t h e  regular  process ing  of a  word; 2) process t h e  

word; 3) b e f o r e  e x i t i n g  t h e  block,  read t h e  n e x t  c h a r a c t e r  and 

check  w h e t h e r  i t  is a n  e x c e p t i o n  c o n d i t i o n  o r  t h e  f i r s t  c h a r a c t e r  

of t h e  n e x t  word; 3) e x i t  t h e  block a f t e r  s e t t i n g  t h e  a r ray  

p o i n t e r s  t o  re-read t h e  n e x t  c h a r a c t e r ;  4) r e p e a t  t h e  cycle  s t a r t i n g  

w i t h  1) above.  T h i s  s t r a t e g y  i s  la rgely  governed by t h e  need t o  

avoid  i l l ega l  word c o u n t s .  

Because of  t h e  c o m p l e x i t y  of  t h i s  block,  a  f l o w  c h a r t  i s  shown 

i n  Appendix  7 t o  a s s i s t  i n  t h e  f o l l o w i n g  d iscuss ion  of  c o n d i t i o n s  
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checked,  reasons  f o r  c h e c k i n g ,  and a c t i o n  t a k e n .  

(a) Roman c a r r i a ~ e  r e t u r n  m a r k e r  ( r c r )  check.  If r c r  = 1 a t  t h i s  

p o i n t ,  t h e  b e g i n n i n g  of a  new word cycle ,  t h e n  it  means,  because 

t h e  Roman l i n e  is be ing  processed b e f o r e  t h e  Hebrew l i n e ,  t h a t  t h e  

program has g o n e  t h r o u g h  t h e  Hebrew a r ray  t o  Hebrew word b u f f e r  

process (block 6) w i t h o u t  e n c o u n t e r i n g  a  Hebrew c a r r i a g e  r e t u r n  

and has  r e t u r n e d  o n  a new word cycle.  As t h e  Roman l i n e  invar iab ly  

i s  longer  t h a n  t h e  Hebrew l i n e ,  a n  e r r o r  c o n d i t i o n  i s  ind ica ted  and 

t h e  program s t o p s  w i t h  t h e  e r r o r  message:  "Roman l i n e  ended 

b e f o r e  Hebrew". 

(b) End-of- f i le  check.  EOF i n d i c a t e s  t h a t  t h e  l a s t  c h a r a c t e r  of 

t h e  Roman f i l e  i s  i n  process.  T h e  l a s t  Roman word wil l  be t h e  f i r s t  

word i n  t h e  l a s t  Roman l i n e  e n t e r e d  i n  t h e  BITEX(2) ar ray .  

T h e r e f o r e  a  space  m u s t  be i n s e r t e d  i n  t h e  Roman word b u f f e r  a t  

t h i s  p o i n t  t o  p rov ide  s e p a r a t i o n  of t h i s  word f r o m  t h e  o n e  which  

fo l lows it  i n  t h e  BITEX(2) ar ray .  T h e  Roman end-of- f i le  f l a g  ( r e o f )  

i s  set t o  "1" t o  a c t i v a t e  l a t e r  EOF i n s t r u c t i o n s  i n  t h e  EOF t r a i l .  If 

rspace,  t h e  Roman space  va r i ab le ,  i s  g r e a t e r  t h a n  0, t h e n  t h e  

preceding word has  already been  coun ted .  T h e r e f o r e  t h e  space now 

i n  t h e  Roman a r ray  p o i n t e r s ,  r ap1  and rap2, m u s t  be  processed t o  

rwb (rwbproc:) b u t  t h e  word c o u n t  procedure  (rwctr :)  bypassed. If 

r space  i s  0, t h e n  t h e  word j u s t  read and processed has  n o t  been 

c o u n t e d  and t h e  program m u s t  branch t o  rwc t r :  b e f o r e  proceeding 

t o  rwbproc:  

(c) F i r s t  pass check .  T h e  rpass v a r i a b l e  is s e t  t o  1  a t  t h e  

b e g i n n i n g  of t h e  program and b e f o r e  r e t u r n i n g  on  a  new l i n e  cycle.  

T h e r e f o r e  i f  rpass = 1, t h e  f i r s t  c h a r a c t e r  of  a  new l i n e  i s  b e i n g  

processed.  If t h i s  c h a r a c t e r  i s  a  space  o r  c a r r i a g e  r e t u r n  r a t h e r  
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t h a n  a  r egu la r  c h a r a c t e r ,  t h e n  rpass i s  s e t  t o  2. In t h e  r o u t i n e  

space  check  o r  c a r r i a g e  r e t u r n  check  (see  (g),  (h)  below), i f  rpass = 

2, t h e n  t h e  space  o r  space  s u b s t i t u t e d  f o r  a  ca r r i age  r e t u r n  wi l l  be  

processed (rwbproc:) b u t  word c o u n t  ( rwctr : )  will  be bypassed. 

(Rpass = 2  a lso  t r i g g e r s  a c t i o n  a p p r o p r i a t e  t o  t h e  f i r s t  c h a r a c t e r  of 

a  l i n e  i n  block 6, rwb t o  ba(2)). A f t e r  t h e  rpass check,  rpass i s  

n e u t r a l i z e d  t o  0 s o  t h a t  i t  wil l  be i n o p e r a t i v e  i n  s u b s e q u e n t  passes.  

(dl C u r r e n t  c h a r a c t e r  second o r  more  svace a f t e r  a  word. If t h e  

Roman space  c o u n t e r ,  r space ,  i s  g r e a t e r  t h a n  0 and t h e  p r e s e n t  

c h a r a c t e r  i s  a  space  t h e n ,  i f  a  word has jus t  been read, as  ind ica ted  

by rwordf in  = 1,  t h a t  word m u s t  be  moved f r o m  t h e  Roman word 

b u f f e r  t o  t h e  BITEX(2) ar ray  b e f o r e  deal ing  w i t h  t h e  c u r r e n t  

cha rac te r .  Accordingly ,  r space  i s  s e t  back t o  0, rwordf in  is s e t  t o  2 

and t h e  program e x i t s  f r o m  t h i s  block t o  rwbend:. I t  goes o n  t o  

read t h e  cor respond ing  Hebrew word and process b o t h  Roman and 

Hebrew words t o  t h e  BITEX array .  T h e  Roman ar ray  p o i n t e r s ,  r a p l ,  

rap2, a r e  s e t  back by o n e  b y t e  s o  t h a t  t h e y  wil l  reread t h e  p r e s e n t  

c h a r a c t e r  a s  a  f i r s t  space  i n  t h e  n e x t  word cycle.  A t  t h e  check  f o r  

f i r s t  space  ( see  (g) below), r w o r d f i n  = 2  will  i d e n t i f y  t h e  c h a r a c t e r  

a s  t h e  f i r s t  of  a n  unknown number  of  spaces fo l lowing  t h e  regu la r  

space  a f t e r  a  word. W h e t h e r  t h e r e  is o n e  e x t r a  space a f t e r  t h e  word 

or  severa l ,  t h e  o n e  o r  severa l  wi l l  be  read and processed, b u t  word 

c o u n t i n g  avoided,  u n t i l  t h e  f i r s t  c h a r a c t e r  of a  new word o r  a 

c a r r i a g e  r e t u r n  i s  encoun te red .  T h e n  t h e  o n e  o r  severa l  spaces  wi l l  

be processed t o  t h e  BITEX ar ray  b e f o r e  moving  t o  t h e .  n e x t  word 

cycle.  

[el C u r r e n t  c h a r a c t e r  c a r r i a g e  r e t u r n  a f t e r  space a t  end of 

word. Normally,  a  c a r r i a g e  r e t u r n  comes  immedia te ly  a t  t h e  end of 
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a  word. If r space  i s  g r e a t e r  t h a n  0, a  word c o u n t  has  already been 

t a k e n .  T h e r e f o r e  a  second word c o u n t  m u s t  be  avoided. Also, as  t h e  

l a s t  word of  t h e  l i n e  plus any  fo l lowing  spaces .wi l1  be moved t o  

t h e  b e n i n n i n q  of  t h e  BITEX(2) a r ray  l i n e ,  t h e  c a r r i a g e  r e t u r n  m u s t  

be s u b s t i t u t e d  by a  space. T h i s  is done ,  t h e  Roman c a r r i a g e  r e t u r n  

marker ,  r c r ,  i s  s e t  t o  1 and rspace  and r w o r d f i n  a r e  r e t u r n e d  t o  0. 

T h e  program branches  t o  rwbproc:,  bypassing rwctr : ,  t h e  word c o u n t  

r o u t i n e .  Provided it e n c o u n t e r s  a  Hebrew c a r r i a g e  r e t u r n  i n  t h e  ha  

t o  hwb block it  wi l l  t h e n  e x i t  t h e  l i n e  cycle.  If i t  does n o t  

e n c o u n t e r  a  Hebrew c a r r i a g e  r e t u r n  t h e n  it  wil l  r e t u r n  on  t h e  n e x t  

word cycle  and s t o p  w i t h  a n  e r r o r  message  upon f i n d i n g  t h a t  r c r  = 

1 ( see  (a)  above).  

( f )  C u r r e n t  c h a r a c t e r  f i r s t  c h a r a c t e r  of  a  new word a f t e r  

second o r  m o r e  space  fo l lowing  p reced ing  word. If n o n e  of  t h e  

above  c o n d i t i o n s  e x i s t  and rspace  is g r e a t e r  t h a n  0, t h e n  t h e  

c u r r e n t  c h a r a c t e r  m u s t  be t h e  f i r s t  of  a  new word whi le  t h e  

preceding word has  already been coun ted .  T h e r e f o r e  t h e  program 

e x i t s  t h e  block t o  rwbend: t o  m o v e  t h e  c o n t e n t s  of t h e  Roman 

word b u f f e r  t o  t h e  BITEX(2) a r ray  b e f o r e  deal ing  w i t h  t h e  c u r r e n t  

cha rac te r .  Accordingly ,  r space  and r w o r d f i n  a r e  s e t  t o  0  and t h e  

Roman ar ray  p o i n t e r s ,  rap1 and rap2,  a r e  set back o n e  b y t e  s o  t h a t  

t h e y  wi l l  re-read t h e  c u r r e n t  c h a r a c t e r  a s  t h e  f i r s t  of  t h e  n e x t  

word cycle.  

T h i s  concludes  t h e  s e r i e s  of checks  f o r  when rspace  i s  g r e a t e r  

t h a n  0. T h e  r e m a i n i n g  p o s s i b i l i t i e s  a r e  a  f i r s t  space  or  c a r r i a g e  

r e t u r n  i m m e d i a t e l y  a f t e r  a  word, o r  t h e  f i r s t  c h a r a c t e r  of  a  new 
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h) C u r r e n t  c h a r a c t e r  f i r s t  space.  T h e r e  a r e  t h r e e  poss ib i l i t ies :  

1) As discussed i n  (c)  above,  i f  rpass = 2, t h e n  t h i s  i s  n o t  only 

a  f i r s t  space  b u t  a lso  t h e  f i r s t  c h a r a c t e r  of  t h e  l ine .  T h e r e f o r e  it  

i s  processed (rwbproc:) b u t  a  wordcount  bypassed. Subsequen t  spaces 

immedia te ly  f o l l o w i n g  wil l  be processed as  discussed i n  (dl above 

u n t i l  t h e  f i r s t  c h a r a c t e r  of a  new word o r  a  c a r r i a g e  r e t u r n  is read. 

2) As  discussed i n  (d) above,  i f  wordf in  = 2, t h e n  it  was s e t  

when t h e  second space  a f t e r  a  word was read and t h a t  space i s  now 

be ing  read as  t h e  f i r s t  space  i n  a  new cycle.  Accordingly rwordf in  

is r e t u r n e d  t o  0, t h e  space  i s  processed (rwbproc:) and t h e  word 

cycle  c o n t i n u e s .  If more  spaces a r e  read t h e y  wi l l  be processed ((dl 

above)  u n t i l  t h e  f i r s t  c h a r a c t e r  of  a  new word o r  a  ca r r i age  r e t u r n  

i s  read. 

3)  If n e i t h e r  of  t h e  above  t w o  c o n d i t i o n s  apply ,  t h e n  t h i s  i s  

t h e  f i r s t  space  a f t e r  a  word. T h e r e f o r e  t h e  program branches  t o  

rwctr : ,  t h e  word c o u n t  r o u t i n e ,  b e f o r e  process ing  a t  rwbproc:. 

(h)  C u r r e n t  c h a r a c t e r  ca r r i age  r e t u r n .  T h i s  wi l l  be e i t h e r  a  

f i r s t  read of  a  c a r r i a g e  r e t u r n  i m m e d i a t e l y  a f t e r  t h e  end of a  word, 

o r  a re-read of  t h e  ca r r i age  r e t u r n  f i r s t  checked a t  (c)  o r  (e l  

above.  I t  is t h e  s igna l  f o r  e x i t i n g  t h e  l i n e  cycle  a f t e r  processing.  

T h e r e f o r e  t h e  Roman ca r r i age  r e t u r n  f l a g ,  r c r ,  i s  s e t  t o  1  ( i f  

coming  f r o m  (e)  above ,  i t  i s  already 1  and t h a t  s e t t i n g  i s  s imply  

repea ted  he re ) ,  rwordf in  i s  s e t  t o  0 ready f o r  a  new l i n e  cycle,  and 

a  space  i s  s u b s t i t u t e d  f o r  t h e  c a r r i a g e  r e t u r n  i n  t h e  Roman ar ray  

p o i n t e r s  rap1 and rap2 (again ,  i f  c o m i n g  f r o m  (e)  above,  where  t h e  

reason f o r  t h i s  space  i s  expla ined,  t h i s  i s  s imply  a  r epea t ) .  T h e r e  

a r e  now t w o  poss ib i l i t i e s :  

1)  If rpass  = 2, t h e n  t h i s  c a r r i a g e  r e t u r n  is t h e  f i r s t  and only  
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c h a r a c t e r  i n  t h e  l ine .  T h e r e f o r e  t h e  program branches  t o  rwbproc:, 

bypassing rwctr : ,  t h e  word c o u n t  r o u t i n e .  T h e  s p a c s  i n s e r t e d  

ins tead  of c a r r i a g e  r e t u r n  p r e v e n t s  a n  unwanted  Roman c a r r i a g e  

r e t u r n  b e i n g  processed.  A  Hebrew c a r r i a g e  r e t u r n  is i n s e r t e d  i n  t h e  

BITEX(2) a r ray  f o r  reasons  expla ined i n  block 7(b) below. 

2) If rpass is n o t  2, t h e n  t h i s  c a r r i a g e  r e t u r n  m u s t  be a  r egu la r  

ca r r i age  r e t u r n  i m m e d i a t e l y  a f t e r  a  word. (If  it is a  c a r r i a g e  r e t u r n  

a f t e r  o n e  o r  more  spaces ,  t h e n  it has been picked up  i n  (6) above.)  

T h e r e f o r e  a  word c o u n t  i s  r equ i red .  T h e  program branches  t o  t h e  

word c o u n t  r o u t i n e ,  rwctr : ,  and f r o m  t h e r e  t o  rwbproc: f o r  

process ing  and,  provided a  Hebrew c a r r i a g e  r e t u r n  i s  read i n  t h e  ha  

t o  hwb block,  e x i t  f r o m  t h e  l i n e  cycle.  

( i )  Regular  vrocess inn .  If t h e  program has  reached t h i s  p o i n t  

w i t h o u t  a  branch,  t h e n  t h e  c u r r e n t  c h a r a c t e r  be longs  t o  a  word. 

T h e r e f o r e  t h e  program branches  t o  rwbproc: f o r  r egu la r  process ing ,  

avoiding t h e  word c o u n t  r o u t i n e ,  rwctr : .  Regular  process ing  s imply  

moves  t h e  c h a r a c t e r  - w h e t h e r  space  o r  r egu la r  c h a r a c t e r  of  a  word 

- t o  t h e  Roman word b u f f e r ,  rwb,  f r o m  t h e  Roman a r ray ,  ra ,  and 

updates  b y t e  and c h a r a c t e r  c o u n t s  ( rbc ,  rcc).  

A f t e r  process ing ,  b o t h  t h e  Roman  c a r r i a g e  r e t u r n  ( rc r )  and 

end-of- f i le  ( r e o f )  f l a g s  a r e  checked.  If e i t h e r  i s  s e t  t o  1, t h e n  t h e  

program goes  t o  rwbend: and, provided t h e  same  c o n d i t i o n  i s  

e n c o u n t e r e d  i n  t h e  ha t o  hwb block,  e x i t s  t h e  l i n e  cycle.  

(i) Check f o r  vowel  f l a ~ .  T h e  MLS f i l e  code s t r u c t u r e  has been 

discussed under  p o i n t  2) a t  t h e  b e g i n n i n g  of t h i s  S e c t i o n  (S(f)). If 

t h e  second b y t e  of  t h e  c u r r e n t  c h a r a c t e r  has t h e  o v e r s t r i k e  vowel 

f l a g  ( i n  t h e  h i g h  order  p o s i t i o n )  s e t  t o  1, t h e n  spec ia l  a c t i o n  i s  

r equ i red .  T h e  second b y t e  also c o n t a i n s  o t h e r  f l a g s  and a n  a lphabe t  
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code. In order  t o  check  t h e  h i g h  order  p o s i t i o n  only ,  t h e  logica l  

o p e r a t o r  AND is used. T h e  Basic AND c o m b i n e s  t w o  values ,  b i t  by 

b i t ,  and produces a  o n e  only  when b o t h  b i t s  a r e  one .  T h e r e f o r e  i f  

t h e r e  is a  o n e  b i t  i n  t h e  h i g h  order  p o s i t i o n  of  a  b y t e  and it i s  

combined by AND w i t h  128 (= binary  10000000), t h e n  t h e  r e s u l t  

wil l  e q u a l  128 as  a  o n e  i s  l e f t  only  i n  t h e  h i g h  order  p o s i t i o n  i n  

b o t h  by tes .  

If t h e  c u r r e n t  second b y t e  i s  s o  i d e n t i f i e d  as  h a v i n g  t h e  

o v e r s t r i k e  vowel f l a g  s e t  t o  1,  t h e n  t h e  n e x t  t w o  b y t e s  c o n t a i n  up  

t o  t h r e e  o v e r s t r i k e  "vowels" ( t h e  t e r m  "vowel" inc ludes  a n y  

o v e r s t r i k e )  which  m u s t  be processed and c o u n t e d  f o r  b y t e s  b u t  not 

coun ted  f o r  cha rac te r s .  T h e  s e p a r a t e  c h a r a c t e r  c o u n t  is used f o r  

c a l c u l a t i n g  spac ing  r e q u i r e m e n t s  when l i n i n g  up  t h e  Hebrew w i t h  

t h e  Roman word i n  t h e  BITEX array .  T h e r e f o r e  a t  t h i s  p o i n t  a n  

e x c e p t i o n  r o u t i n e  i m p l e m e n t s  t h e s e  r e q u i r e m e n t s  b e f o r e  t h e  

program r e t u r n s  t o  t h e  regu la r  word cycle.  

( T h i s  vowel  f l a g  check  i s  c r u c i a l  i n  t h e  n e x t  block ( m o v i n g  

each word f r o m  Hebrew array  (ha)  t o  Hebrew word b u f f e r  (hwb)).  In 

t h i s  block ( ra  t o  rwb)  it wil l  be  unused f o r  t h e  t i m e  being.  T h e  

Roman t e x t  i s  o r ig ina l ly  produced by CTIU. In pass 1  (MLS Hebrew 

t o  Roman ASCII) CTIU has t h e  a b i l i t y  t o  unbundle  t h e  Hebrew 

o v e r s t r i k e s  and produce  regular  ASCII codes f o r  t h e m  as  s p e c i f i e d  

by t h e  tables .  I t  does n o t ,  however ,  h a v e  t h e  a b i l i t y  i n  pass 2 

(Roman ASCII t o  Roman MLS) t o  d e f i n e  any  of t h o s e  c h a r a c t e r s  a s  

o v e r s t r i k e s .  I t  would, i n  f a c t ,  be a n  a d v a n t a g e  t o  be able  t o  s p e c i f y  

c e r t a i n  c h a r a c t e r s  a s  o v e r s t r i k e s .  An example  i s  t h e  p r imary  s t r e s s  

marker  which  i s  a n  o v e r s t r i k e  i n  t h e  Hebrew t e x t  b u t  has t o  be  a  

s e p a r a t e  c h a r a c t e r  i n  t h e  Roman. A  Roman c h a r a c t e r  o v e r s t r i k e  
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could be  accompl ished only  by p rogramming  back t h e  vowel  f l a g  

i n t o  Roman b y t e  2  where  requ i red .  T h e  p r e s e n t  t r a n s l i t e r a t i o n  

s y s t e m  works w i t h o u t  t h i s  b u t  i t  wi l l  be  cons idered  a s  a  f u t u r e  

enhancement . )  

(k) Word c o u n t  r o u t i n e  (rwctr :) .  T h i s  r o u t i n e  i s  i m p l e m e n t e d  

only  upon e n c o u n t e r i n g  t h e  f i r s t  space ,  c a r r i a g e  r e t u r n  o r  EOF 

immedia te ly  a f t e r  a  word. Specia l  a c t i o n  is r e q u i r e d  f o r  t h e  f i r s t  

Roman word i n  t h e  l i n e  ( rwc = 1). T h i s  word becomes  t h e  l a s t  word 

of t h e  Roman l i n e  i n  t h e  BITEX(2) a r ray  where  a  spec ia l  Hebrew 

c a r r i a g e  r e t u r n  and hard space  is i n s e r t e d  ( f o r  reasons  expla ined i n  

block 7(b) below). T h e  Hebrew c a r r i a g e  r e t u r n  i n  t h e  Roman l i n e  

m a t c h e s  t h e  Hebrew c a r r i a g e  r e t u r n  i n  t h e  Hebrew l i n e .  T h e  

Hebrew hard space ,  however ,  i s  e x t r a .  W h e n  t h e  program i s  i n  t h e  

word c o u n t  r o u t i n e ,  a  space  res ides  i n  t h e  Roman a r ray  p o i n t e r s  

( r a p l ,  rap2).  T h e r e f o r e  f o r  word 1  t h e  program branches  o u t  of  t h e  

Roman word cycle  t o  rwbend: w i t h o u t  p rocess ing  t h e  space.  T h i s  

compensa tes  f o r  t h e  Hebrew hard space  specia l ly  i n s e r t e d  i n  t h e  

Roman l i n e  i n  t h e  BITEX(2) ar ray .  B e f o r e  t h e  branch,  however ,  t h e  

Roman c h a r a c t e r  c o u n t  (rcc)  i s  advanced by o n e  t o  t a k e  a c c o u n t  of 

t h e  Hebrew hard space  i n  c a l c u l a t i n g  t h e  l e n g t h  of t h e  word f o r  

spac ing  purposes.  

(1) rwbend:. T h i s  address s imply  marks  t h e  end of  t h e  Roman 

word cycle  t o  which  t h e  program has  branched o r  t o  which  i t  

a r r i v e s  a f t e r  t h e  c o m p l e t i o n  of t h e  FOR ... NEXT loop. I t  may reach  

t h e  end of  t h e  loop w i t h o u t  r e a c h i n g  t h e  end of a word o r  a  

non-word s e r i e s  of  cha rac te r s ,  a l t h o u g h  t h i s  is un l ike ly .  For  

example ,  a  t e x t  may have  a  d o t t e d  l i n e  drawn across  it. T h i s  would 

n o t  be  c o n s t r u e d  as  a  word and a  word c o u n t  would n o t  be t a k e n  as  
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t h e r e  i s  n o t  a  space  t o  t r i g g e r  t h e  c o u n t .  However ,  t h e  Roman 

word b u f f e r  may be  f i l l ed .  T h e r e f o r e  a n  e r r o r  message  i s  not 

produced i f  t h e  Roman word cycle  i s  t e r m i n a t e d  by t h e  FOR ... NEXT 

loop as  t h i s  may happen legal ly on  occas ions .  T h e  program 

c o n t i n u e s  t o  t h e  n e x t  block. 

Block 5. Move o n e  word f r o m  Hebrew a r ray  (ha)  t o  Hebrew word 

b u f f e r  (hwb) 

T h i s  block closely para l le ls  block 4, Move o n e  word f r o m  

Roman aray  (ra)  t o  Roman word b u f f e r  (rwb). T h e r e f o r e  d iscuss ion  

wil l  be r e s t r i c t e d  t o  only  w h a t  v a r i e s  compared w i t h  block 4. 

(a) T h e  Hebrew c a r r i a g e  r e t u r n  is processed i n  t h e  normal  way. 

I t  is n o t  replaced w i t h  a  space  as  i n  t h e  case of  t h e  Roman c a r r i a g e  . 
r e t u r n .  T h e r e  i s  n o  need,  t h e r e f o r e ,  t o  s e t  a  Hebrew c a r r i a g e  

r e t u r n  f l a g  a t  t h i s  p o i n t .  T h e  Hebrew c a r r i a g e  r e t u r n  r e m a i n s  i n  

t h e  Hebrew a r ray  p o i n t e r s ,  h a p l ,  hap2, and can be  i d e n t i f i e d  a f t e r  

process ing .  

(b)  T h e  Hebrew word c o u n t  r o u t i n e  (hwctr : )  i s  n o t  compl ica ted  

by t h e  need t o  g i v e  spec ia l  t r e a t m e n t  t o  word 1  i n  t h e  l ine .  T h e  

Hebrew r e t a i n s  i t s  n a t u r a l  r i g h t - t o - l e f t  o r i e n t a t i o n  i n  t h e  

BITEX(1) ar ray  w i t h  a  r egu la r  Hebrew c a r r i a g e  r e t u r n  a t  t h e  end of  

t h e  l ine .  The Roman t e x t ,  i n  c o n t r a s t ,  'is p u t  i n t o  r e v e r s e  word 

order  w i t h  t h e  l a s t  word of t h e  Roman a r ray  becoming t h e  f i r s t  

word i n  t h e  BITEX(2) ar ray .  T h e  Roman c a r r i a g e  r e t u r n  m u s t  

t h e r e f o r e  be  replaced w i t h  a  space  and t h e  Roman l i n e  i n  t h e  

BITEX(2) a r ray  g i v e n  a r i g h t - t o - l e f t  o r i e n t a t i o n  by enc los ing  i t  

b e t w e e n  t w o  Hebrew hard spaces  and g i v i n g  it a  Hebrew c a r r i a g e  

r e t u r n .  
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(c) T h e  check f o r  t h e  vowel f lag  in  byte 2 i s  of crucial  

i m p o r t a n c e  i n  t h i s  block as  almost  every Hebrew word has 

o v e r s t r i k e s ,  which cause a  g rea te r  number of charac ters  i n  t h e  

t r a n s l i t e r a t e d  Roman word than  i n  t h e  Hebrew word. T h e r e f o r e  t h e  

t w o  vowel b y t e s  fo l lowing byte  two are given a  by te  coun t  b u t  

excluded f r o m  a  charac te r  coun t .  

(d) T h e  vowel f l a g  i n  byte  2 is checked also f o r  ano the r  reason 

i n  t h i s  block. If c lozev i s  s e t  t o  1 a t  t h e  beginning of  t h e  

program, t h e  i n t e n t  i s  s ign i f i ed  of removing all  Hebrew o v e r s t r i k e  

vowels  f r o m  t h e  Hebrew t e x t  as t h e  last  s t e p  i n  t h e  d o z e  

procedure.  T h e r e f o r e ,  i f  c lozev = 1 and t h e  vowel f l ag  check i s  

p o s i t i v e ,  t h e n  ASCII code 1 i s  moved i n t o  Byte 2. Th i s  e l i m i n a t e s  

al l  f l a g s  and r e p r e s e n t s  t h e  Hebrew alphabet  code only. T h e  Hebrew 

array  p o i n t e r s  a r e  advanced by t w o  bytes  t o  s k i p  reading t h e  vowel 

b y t e s  3 and 4. T h e r e f o r e  t h e  hebrew overs t r ikes  a r e  removed f r o m  

t h e  t e x t  processed t o  t h e  BITEX array.  The  program bypasses t h e  

vowel f l a g  check  f o r  when c lozev = 0 and r e t u r n s  t o  hwb100p: t o  

read b y t e s  1 and 2 of a  new charac te r .  If c lozev = 0 and t h e  vowel 

f l a g  check  is p o s i t i v e ,  t h e n  t h e  process ing  described i n  ( c )  a b o v e  is 

car r ied  o u t .  

I t  should be no ted  t h a t  t h e  a c t i o n  t a k e n  when clozv = 1 

removes  a lso  under l in ing  and s t r i k e t h r o u g h s .  These  a r e  i n f r e q u e n t  

i n  t h e  Hebrew t e x t .  I f ,  however ,  i t  i s  desired t o  accomodate t h e m ,  

t h e n  a n  add i t iona l  s e r i e s  of logica l  AND o p e r a t i o n s  m u s t  be devised 

f o r  t h e  u n d e r l i n e  f l a g  and/or  t h e  s t r i k e t h r o u g h  f l a g  and an  

a p p r o p r i a t e  ASCII code moved i n t o  b y t e  t w o  t h a t  r e t a i n s  e i t h e r  o r  

bo th  o f  t h e s e  f l a g s  and excludes t h e  vowel f l ag .  

(e)  A t  hwbend: t h e r e  is a  c r i t i c a l  e r r o r  check.  A t  t h i s  p o i n t  a  



COMPUTER-GENERATED TRANSLITERATION, Page 70 

Roman word and i t s  co r respond ing  Hebrew word should have  been 

processed. T h e  Hebrew word c o u n t  (hwc)  is compared w i t h  t h e  

Roman word c o u n t  (rwc).  If t h e y  a r e  n o t  t h e  same,  t h e  program 

s t o p s  w i t h  t h e  e r r o r  message: " D i f f e r e n c e  b e t w e e n  number  Hebrew 

and Roman words processed: check  t e x t . "  T h i s  p r e v e n t s  t h e  

p roduc t ion  of a  BITEX f i l e  where  t h e  Roman words a r e  o u t  of  

s y n c h r o n i z a t i o n  w i t h  t h e  Hebrew words. T h e  remedy i s  t o  g o  back 

t o  t h e  Hebrew and Roman s o u r c e  t e x t  f i l e s  and f i n d  o u t  why, t h e  

Roman t e x t  h a v i n g  been produced f r o m  t h e  Hebrew t e x t  by CTIU, 

t h e  t w o  t e x t s  a r e  n o t  paral lel .  T h e  reason may b e  p r i n t  f o r m a t t i n g  

commands i n s e r t e d  i n t o  e i t h e r  f i l e  a f t e r  i t s  p roduc t ion ,  o r  f a i l u r e  

t o  p u t  a  c a r r i a g e  r e t u r n  a f t e r  t h e  CTIU language  d e l i m i t e r  i n  t h e  

Roman f i l e ,  o r  e d i t i n g  changes  t o  e i t h e r  f i l e  a f t e r  i t s  p roduc t ion .  

Block 6. R e f i n e  t r a n s l i t e r a t i o n  

T h e  t r a n s l i t e r a t i o n  i s  done by MLS-CTIU i n  c o n j u n c t i o n  w i t h  

t h e  Hebrew and Roman t a b l e s  which  i m p l e m e n t  t h e  p r o n u n c i a t i o n  

ru les  t h a t  have  been discussed i n  S e c t i o n  5(c). One  p a r t  of a  r u l e  

has d e l i b e r a t e l y  been  excluded f r o m  t h e  t a b l e s  because  of  space  

r e q u i r e m e n t s .  T h i s  i s  t h e  case  of a  s h o r t  q a m e t z  (0)  i n  t h e  f i n a l  

sy l lable  of a word when  t h i s  i s  unaccen ted .  T h e  t a b l e s  a r e  already 

close t o  c a p a c i t y  (600 e n t r y  pa i r s  i n  each  table) .  Because of t h e  

number  of  c o n t i n g e n c i e s  t h a t  d e f i n e  t h e  end of  a  word - space ,  

c a r r i a g e  r e t u r n ,  hyphen ,  any p u n c t u a t i o n  mark  - i t  t a k e s  198 e n t r y  

pa i r s  t o  i m p l e m e n t  t h i s  ve ry  s i m p l e  r u l e  t h r o u g h  t h e  tables .  

T h e r e f o r e  it i s  i m p l e m e n t e d  by p rogramming  i n  t h i s  block. 

Because t h e  regu la r  Hebrew s t r e s s  i s  on  t h e  l a s t  sy l lable ,  t h e r e  

wi l l  be  r e l a t i v e l y  f e w  cases  of a  q a m e t z  co-incidi.ng w i t h  a n  
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unaccen ted  l a s t  syl lable.  T h e  c o n v e n t i o n  used i n  p r e p a r i n g  t h e  

Hebrew t e x t  is t o  show t h e  s t r e s s  m a r k e r  only  when t h i s  is not on  

t h e  l a s t  syl lable.  T h e r e f o r e ,  a l l  t h a t  i s  necessary  h e r e  is t o :  1) 

check t h e  Roman word f o r  a  s t r e s s  marker ;  and 2) i f  f o u n d ,  t o  

check t h e  l a s t  sy l lable  f o r  a  q a m e t z .  If a  q a m e t z  i s  f o u n d ,  t h e n  t h e  

d e f a u l t  long  "a" is changed t o  t h e  r e q u i r e d  s h o r t  "ow. 

Because t h e  space  a f t e r  t h e  f i r s t  word i n  t h e  Roman word 

c o u n t e r  (rwc) bypassed t h e  b y t e  c o u n t  r o u t i n e  ( see  Block 4) ,  i t  i s  

necessary h e r e  t o  add t h e  b y t e  c o u n t  t h a t  was missed s o  t h a t  word 

o n e  wi l l  be  c o n s i s t e n t  w i t h  al l  o t h e r  words when t h e  e n s u i n g  

byte-cont ro l led  t e s t s  a r e  applied.  

Sys tem t e s t s  have  n o t  revealed  any  o t h e r  p r o n u n c i a t i o n  r u l e  o r  

f e a t u r e  n o t  picked up  by t h e  tables .  Hebrew is a  ve ry  regu la r  

language.  T h e r e f o r e  t h e r e  i s  good reason t o  b e l i e v e  t h a t  n o t h i n g  

s i g n i f i c a n t  has  been  o m i t t e d  f r o m  t h e  tables .  I f ,  however ,  f u t u r e  

e x p e r i e n c e  i n d i c a t e s  p a r t i c u l a r  e x c e p t i o n s  t o  t h e  ru les  which  

c a n n o t  be c o n v e n i e n t l y  picked u p  by t h e  t ab les ,  t h e n  t h e y  can  be  

dea l t  w i t h  by p rogramming  i n  t h i s  block. 

Every  l anguage  has  i t s  own c o l l e c t i o n  of  odd usages  which  do 

n o t  c o n f o r m  t o  usual  rules .  They  s o m e t i m e s  r e p r e s e n t  a r c h a i c  

r e m n a n t s  l e f t  o v e r  f r o m  a  p r e v i o u s  h i s t o r i c a l  period of t h e  

language and s o m e t i m e s  s imply  human  a r b i t r a r i n e s s .  W h a t e v e r  t h e  

reason,  t h e y  e x i s t .  Hebrew is no  e x c e p t i o n  a l t h o u g h  it  probably has 

f e w e r  t h a n  m o s t  languages.  T h e s e  usages  a r e  eas i ly  accommodated 

by t h e  t a b l e s  a s  t h e y  r e p r e s e n t  usual ly  only  o n e  e n t r y :  i n  e f f e c t ,  

c o n v e r t  "abcW t o  "xyzW. T h e  i m p o r t a n t  t h i n g  i s  t o  g e t  t h e s e  e n t r i e s  

a t  t h e  t o p  o f  t h e  t a b l e s  so  t h a t  t h e y  a r e  t a k e n  f i r s t  b e f o r e  

app ly ing  o t h e r  rules .  As CTIU s o r t s  by number  of t e r m s  i n  an  
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e n t r y ,  and as  f o u r  is t h e  maximum number  of  t e r m s  i n  t h e  Hebrew 

tab le ,  t h e n  a n  e x c e p t i o n  usage r e q u i r i n g  less  t h a n  f o u r  t e r m s  may 

be a  problem as t h e n  it  wil l  n o t  be t a k e n  f i r s t .  T h e  program 

remains  as  a  f i n a l  p o i n t  where  such  problems can be  addressed. 

A poss ib le  f u t u r e  a l t e r n a t i v e  t o  t h e  t a b l e  approach t o  

t r a n s l i t e r a t i o n  is d i r e c t  programming.  In t h i s  case ,  only  a  Hebrew 

t e x t  would be read. Each Hebrew word would be  read i n t o  t h e  

Hebrew word b u f f e r  and t h e n  examined f o r  a p p l i c a t i o n  of  a l l  t h e  

p r o n u n c i a t i o n  r u l e s  t h a t  have  already been discussed. T h e  

t r a n s l i t e r a t i o n  would be moved i n t o  t h e  Roman word b u f f e r .  

Var ious  checks  would be  applied.  T h e n  t h e  Roman word would be  

w r i t t e n  t o  a  Roman o u t p u t  f i l e  and a lso  t o  t h e  BITEX ar ray  f o r  

reading,  w i t h  t h e  Hebrew, i n t o  t h e  BITEX o u t p u t  f i l e .  T h i s  

approach o f f e r s  t h e  advan tage  of  a  one-s tep  approach t o  

t r a n s l i t e r a t i o n  - o n e  program pass r a t h e r  t h a n  t w o  CTIU t a b l e  

passes p lus  a  program pass - which  may also yield t h e  advan tage  of 

reduced process ing  t i m e .  

Block 7. Move o n e  word f r o m  Roman word b u f f e r  ( rwb)  t o  BITEX(2) 

ar ray  (ba(2)) and a l i g n  

T h e  purpose  of t h i s  block is t o  m o v e  t h e  word s i t t i n g  i n  t h e  

Roman word b u f f e r  t o  t h e  BITEX(2) ar ray .  In block 9 t h e  Hebrew 

word wi l l  be  moved t o  t h e  BITEX(1) a r ray  f r o m  t h e  Hebrew word 

b u f f e r .  A f t e r  spac ing  a d j u s t m e n t s  and t h e  c loze  procedure ,  i f  

r equ i red ,  a r e  applied,  t h e  c o n t e n t s  of  BIT.EX(1) and (2) wil l  be  

w r i t t e n  t o  t h e  BITEX o u t p u t  f i l e .  T h e  t a s k  i n  t h e  BITEX ar ray ,  

t h e r e f o r e ,  is t o  m o v e  each l i n e  of t h e  t w o  t e x t s  i n t o  t h e  e x a c t  

order  r e q u i r e d  i n  t h e  BITEX f i l e :  t h e  e x a c t  t e x t  order  (Hebrew 
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f i r s t ) ,  t h e  e x a c t  word s e q u e n c e  (Roman words i n  r e v e r s e  order) ,  and 

t h e  e x a c t  a l i g n m e n t  (Roman words i m m e d i a t e l y  b e n e a t h  t h e i r  

co r respond ing  Hebrew words). T h i s  r e q u i r e s  t h e  f o l l o w i n g  s t e p s  f o r  

t h e  Roman t e x t :  

(a) F i r s t  cha rac te r -o f - l ine  check.  Two checks  a r e  r equ i red :  1) 

i f  rpass = 2, t h e n  t h e  c h a r a c t e r  i s  e i t h e r  a  space  o r  c a r r i a g e  r e t u r n  

and i s  t h e  f i r s t  c h a r a c t e r  of a  new l i n e ;  2) i f  t h e  Roman word 

c o u n t e r  (rwc) = 1, t h e n  t h e  c h a r a c t e r  is t h e  f i r s t  c h a r a c t e r  of  t h e  

word and t h e  f i r s t  c h a r a c t e r  of t h e  new l i n e .  T h e  rpass = 2  check  i s  

applied f i r s t .  If t r u e ,  t h e n  t h e  program branches  t o  t h e  spec ia l  

r o u t i n e  (ma2spec:) applied a t  t h e  b e g i n n i n g  of a  new l i n e  and s e t s  

r sk ip f l ag  t o  1  t o  avoid  a  d u p l i c a t i o n  of  t h e  r o u t i n e  i f  a  word 

fo l lows i n  t h e  same  l i n e  (as  it  wi l l  i f  t h e  f i r s t  o n e  o r  m o r e  

c h a r a c t e r s  of t h e  l i n e  a r e  leading spaces) .  T h e n  t h e  rwc = 1  t e s t  i s  

applied.  If t r u e ,  t h e  branch t o  ma2spec: i s  fo l lowed on ly  i f  

r s k i p f l a g  has  n o t  been  s e t  t o  1 (i.0. r s k i p f l a g  = 0). 

(b)  Specia l  r o u t i n e  a t  b e g i n n i n g  of  new l i n e  (ba2spec:l. T h e  

Roman t e x t  wil l  be moved word by word f r o m  t h e  Roman word 

b u f f e r  and placed i n  t h e  BITEX(2) a r ray  i n  r e v e r s e  order  s o  t h a t  

Roman word 1  wi l l  come  d i r e c t l y  under  Hebrew word 1 when t h e  

BITEX f i l e  is p r i n t e d  o u t .  For  t h i s  t o  happen ,  T h e  B i t e x  f i l e  m u s t  

have  a c o n s i s t e n t  r i g h t - t o - l e f t  o r i e n t a t i o n ,  fo l lowing  t h e  Hebrew. 

T h i s  is accompl ished by enc los ing  t h e  Roman l i n e  b e t w e e n  t w o  

Hebrew hard spaces  and s u b s t i t u t i n g  a  Hebrew f o r  a  Roman c a r r i a g e  

r e t u r n .  Because t h e  Roman t e x t  i s  b e i n g  moved i n  backwards, t h e  

l a s t  p o s i t i o n  i n  t h e  l i n e  wil l  be  f i l l e d  f i r s t .  B e f o r e  t h i s  happens  

t h e  c los ing  Hebrew hard space  and Hebrew c a r r i a g e  r e t u r n  m u s t  be 

moved i n t o  t h e  l a s t  p o s i t i o n s  of t h e  BITEX(2) ar ray .  T h i s  
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c o n s t i t u t e s  t h e  spec ia l  r o u t i n e  a t  t h e  b e g i n n i n g  of a  new l i n e  

(ma2spec:). T h e  BITEX(2) a r ray  p o i n t e r s ,  r p l  and rp2, a r e  t h e n  s e t  

t o  m o v e  t h e  f i r s t  c h a r a c t e r  of t h e  Roman l i n e  (normal ly ,  t h e  l a s t  

l e t t e r  of t h e  f i r s t  word) i m m e d i a t e l y  b e f o r e  t h e  Hebrew hard space.  

Note  t h a t  i n  block 4, word o n e  i s  moved f r o m  t h e  Roman a r ray  t o  

t h e  Roman word b u f f e r  w i t h o u t  t h e  usual  space  a t  t h e  end of  t h e  

word because  of t h e  Hebrew hard space  t h a t  ends up  i m m e d i a t e l y  

a f t e r  it i n  t h e  BITEX(2) ar ray  t h r o u g h  t h i s  spec ia l  r o u t i n e .  

(c) Line-up of Roman word ( r l ineup:) .  T h i s  r o u t i n e  i s  t h e  

e x c e p t i o n  r a t h e r  t h a n  t h e  r u l e  a s  normal ly ,  t h e  Roman word be ing  

longer  t h a n  t h e  Hebrew,  it i s  t h e  Hebrew word t h a t  i s  a l igned.  

However ,  i f  t h e  number  of  c h a r a c t e r s  i n  t h e  Hebrew c h a r a c t e r  

c o u n t e r  (hcc)  i s  g r e a t e r  t h a n  t h o s e  i n  t h e  Roman c h a r a c t e r  c o u n t e r  

(rcc) ,  t h e  r e q u i s i t e  number  of  spaces  t o  e q u a l  t h e  d i f f e r e n c e  a r e  

move i n t o  t h e  BITEX(2) ar ray  b e f o r e  t h e  Roman word i s  moved. 

T h i s  wil l  e n s u r e  a l i g n m e n t  of  t h e  t w o  words, t h e  Roman b e n e a t h  

t h e  Hebrew, i n  p r i n t o u t s  f r o m  t h e  BITEX f i l e .  

[d) Regular  process ing  (regloop:).  Here ,  "regloop:"  i s  i n  c o n t r a s t  

t o  "clozeloop". Clozeloop:  i s  discussed i n  t h e  n e x t  block. Regular  

process ing  i s  accomplished i n  a  FOR ... NEXT loop where  n  = t h e  

number  of  b y t e s  i n  t h e  Roman b y t e  c o u n t e r  ( rbc) ,  which  i s  t h e  

number  of  b y t e s  f o r  t h e  c o n t e n t s  of  t h e  Roman word b u f f e r .  T h e  

Roman c h a r a c t e r s  a r e  moved f r o m  t h e  l a s t  backwards, f i l l i n g  i n  t h e  

BITEX(2) a r ray  f r o m  t h e  end of  t h e  l i n e  backwards s o  t h a t  t h e  

Roman words r e t a i n  t h e i r  l e f t - t o - r i g h t  o r i e n t a t i o n  f o r  r ead ing  

purposes  b u t  fo l low a  r i g h t - t o - l e f t  word order .  
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Block 8. Cloze  p rocedure  

T h e  c loze  procedure  i s  i n o p e r a t i v e  when c loze  = 0 and 

c u m c l o z e l  t o  7 = -1. T h e  c loze  procedure  o p e r a t e s  i f  c loze  i s  g i v e n  

a  va lue  g r e a t e r  t h a n  0 and o n e  o r  m o r e  of t h e  cumcloze  va r i ab les  

have  been g i v e n  va lues  g r e a t e r  t h a n  m i n u s  one .  L e t  us  assume t h a t  

c loze  i s  g i v e n  a  v a l u e  of seven .  A t  t h e  b e g i n n i n g  of t h e  program 

c u m c l o z e l  t o  7 a r e  d e l i b e r a t e l y  ar ranged i n  t h e  order  1 4 6  2  5 7 3 

so  t h a t  t h e  Roman t e x t  i s  p rogress ive ly  blanked o u t  t o  l eave  a n  

e v e n  spac ing  of t h e  words r e m a i n i n g .  F i r s t ,  e v e r y  s e v e n t h  word 

s t a r t i n g  w i t h  word 1 is blanked o u t ;  t h e n  e v e r y  s e v e n t h  word 

s t a r t i n g  w i t h  words 1  and 4 and s o  on  u n t i l  only  e v e r y  s e v e n t h  

word s t a r t i n g  w i t h  word 3 i s  l e f t .  Las t ly ,  t h i s  s e r i e s  of  words also 

i s  blanked o u t ,  l e a v i n g  only  t h e  Hebrew t e x t .  If cumcloze  is g i v e n  

a  va lue  of  f i v e ,  t h e n  only  cumcloze  va r i ab les  1 t o  5 a r e  de f ined ,  

us ing  t h e  p a t t e r n  1 4 2 5 3. Cumcioze  va r i ab les  6 and 7 a r e  i e f t  

w i t h  t h e  d e f a u l t  -1 which  e n s u r e s  t h a t  t h e y  do n o t  o p e r a t e .  

If t h e  c u m u l a t i v e  Roman word c o u n t e r  (crwc) equa l s  any of t h e  

cumcloze  va r i ab les ,  t h e n  clozeloop:  o p e r a t e s .  T h e  same  r o u t i n e  as  

regloop:  i s  pe r fo rmed  e x c e p t  t h a t  1) per iods  (ASCII 46) a r e  moved 

t o  t h e  BITEX(2) a r ray  i n s t e a d  of  t h e  regu la r  c h a r a c t e r s  of  t h e  

word; and 2) t w o  less  b y t e s  t h a n  a t  regloop:  a r e  moved s o  t h a t  t h e  

concluding space  of t h e  word r e m a i n s  and i s  n o t  t u r n e d  i n t o  a  

period.  N o t e  t h a t  any s t r e s s  marks  i n  t h e  middle and p u n c t u a t i o n  

marks  a t  t h e  end of  t h e  Roman word a r e  c o n v e r t e d  t o  periods.  

T h e r e f o r e  t h e  per iods  exac t ly  e q u a l  t h e  space  t h e  word occup ies  i n  

t h e  unde le ted  t e x t .  T h i s  he lps  t h e  s t u d e n t  v i s u a l i z e  t h e  m i s s i n g  

word a s  h e  reads t h e  Hebrew t e x t  u n t i l  f i n a l l y  h e  is c o m f o r t a b l e  

w i t h  t h e  Hebrew t e x t  alone.  
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An a d j u s t m e n t  i s  necessary be fo r e  moving  t h e  per iods  i n  place 

of t h e  regular  cha r ac t e r s  of  t h e  word t o  be dele ted .  T h e  c loze  

procedure  loop i s  t w o  by t e s  less  t h a n  t h e  regular  procedure  loop so  

t h a t  t h e  space a t  t h e  end of t h e  word i s  n o t  replaced by a  period.  

T h e r e f o r e  t h a t  space  m u s t  be moved i n t o  t h e  BITEX(2) ar ray  as 

pa r t  of  t h e  c loze  procedure.  Again ,  word o n e  i s  an  excep t i on  

because it does n o t  car ry  a  concluding space (a Hebrew hard space 

has already been moved i n t o  t h e  pos i t i on  t h e  regular  space  a f t e r  

word o n e  would occupy).  T h i s  means  t h a t  word o n e  needs a  loop 

equa l  t o  all  of  i t s  bytes ,  n o t  two  less.  T h e r e f o r e ,  f o r  word one ,  a  

period ins tead  of  a  space i s  moved i n t o  t h e  BITEX(2) ar ray  t o  

compensa te  f o r  t h e  t w o  by t e s  less  of  t h e  c loze  loop. 

The  c loze  procedure  concludes w i t h  a  new s e t t i n g  of  t h e  

cumcloze  t h a t  has j u s t  been ac ted  upon.  For example ,  i f  t h e  

cumula t i ve  Roman word c o u n t e r  (crwc) = 1 and cumcloze l  i s  

a c t i va t ed ,  t h e n  word o n e  wil l  be blanked o u t  and cumc loze l  wil l  be 

r e s e t  t o  8 (cumcloze  + cloze) .  When  word 8 i s  moved, i t  wil l  

au tomat ica l ly  be processed by t h e  c loze  procedure .  F inal ly ,  

c loze f lag  i s  s e t  t o  1 t o  s igna l  t h a t  t h e  c loze  procedure  has  j u s t  

been applied and t o  t h u s  enab le  bypassing of t h e  regular  r o u t i n e  

which t h e  c loze  r o u t i n e  has  jus t  replaced.  

T h e  program moves  t o  t h e  n e x t  block f r o m  b o t h  t h e  c loze  

r o u t i n e ,  when applied,  and f r o m  t h e  regu la r  r o u t i n e .  

Block 9. Move o n e  word f r o m  Hebrew word b u f f e r  (hwb) t o  

BITEX(1) a r ray  (ba(1)) and a l ign  

T h i s  block closely paral lels  block 7 which moves a  word f r o m  

t h e  Roman word b u f f e r  t o  t h e  BITEX(2) ar ray  and a l igns .  
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Discuss ion  wi l l  be  r e s t r i c t e d  t o  where  t h e r e  a r e  d i f f e r e n c e s .  

(a) F i r s t  cha rac te r -o f - l ine  check.  T h e r e  a r e  no  d i f f e r e n c e s  h e r e  

e x c e p t  t h e  s u b s t i t u t i o n  of  hpass f o r  rpass and h s k i p f l a g  f o r  

r sk ip f l ag .  

(b)  Specia l  r o u t i n e  a t  b e g i n n i n n  of  new l i n e  (balspec:) .  T h e  

Roman l i n e  i n  t h e  BITEX(2) a r ray  is f i l l e d  f r o m  t h e  end backwards. 

T h e  Hebrew l i n e  i n  t h e  BITEX(1) a r ray  i s  f i l l e d  f r o m  t h e  b e g i n n i n g  

forwards.  T h e r e f o r e  t h e  spec ia l  r o u t i n e  h e r e  deals w i t h  t h e  f i r s t  

p o s i t i o n  of t h e  BITEX(2) a r ray  whereas  t h e  Roman l i n e  spec ia l  

r o u t i n e  deals w i t h  t h e  l a s t  p o s i t i o n s  of t h e  BITEX(1) a r ray .  A 

Hebrew hardspace i s  moved i n t o  t h e  f i r s t  p o s i t i o n  of t h e  BITEX(1) 

ar ray  (Hebrew l i n e )  t o  balance t h e  Hebrew hardspace t h a t  wil l  be  - 

moved t o  t h e  b e g i n n i n g  of  t h e  BITEX(2) a r ray  (Roman l i n e )  ( see  (e)  

below). T h e  Roman l i n e  m u s t  have  a  Hebrew hardspace t o  enab le  

MLS t o  g i v e  i t  r i g h t  t o  l e f t  o r i e n t a t i o n .  T h e  Hebrew l i n e  could 

have  a  r egu la r  space .  A hardspace i s  se lec ted  because  i t  shows as a  

raised per iod  on  sc reen  and m a t c h e s  t h e  s imi la r ly  v i s i b l e  hardspace 

a t  t h e  b e g i n n i n g  of  t h e  Roman l ine .  

(c)  L ine -up  of  Hebrew word (hl ineup:) .  T h i s  r o u t i n e  i s  t h e  

same as  t h a t  described i n  p o i n t  (c)  of  block 7 e x c e p t  t h a t  h e r e  it  i s  

t h e  e x c e p t i o n  whi le  t h e r e  it  i s  t h e  ru le .  T h e  Roman word wi l l  

a lmos t  always be longer  t h a n  t h e  Hebrew because  1)  each Roman 

vowel i s  a  s e p a r a t e  c h a r a c t e r  whi le  m o s t  Hebrew vowels  a r e  

o v e r s t r i k e s  and 2) s e v e r a l  Hebrew c o n s o n a n t s  a r e  t r a n s l i t e r a t e d  by 

t w o  Roman c h a r a c t e r s .  T h e  requ i red  number  of  spaces  a r e  i n s e r t e d  

behind t h e  Hebrew word so  t h a t  t h e  l a s t  c h a r a c t e r  of t h e  Hebrew 

word i s  d i r e c t l y  above  t h e  f i r s t  c h a r a c t e r  of t h e  Roman word. T h e  
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eye  can t h e n  fo l low a  c i rcu la r  m o v e m e n t ,  r ead ing  l e f t - t o - r i g h t  

along t h e  Roman word and back r i g h t - t o - l e f t  a long t h e  Hebrew 

word. 

[d)  Regular  process inq .  Regular  process ing  i m m e d i a t e l y  fo l lows  

as  t h e r e  i s  n o  "clozeloopw f o r  t h e  Hebrew t e x t .  Only Roman words 

a r e  blanked o u t .  T h e  regu la r  process ing  i s  s t r a i g h t f o r w a r d  as  t h e  

Hebrew words a r e  moved i n  r egu la r  s e q u e n c e  forwards ,  n o t  

backwards l i k e  t h e  Roman.  

(e)  Hebrew c a r r i a g e  r e t u r n  and Hebrew end-of- f i le  checks .  T h e  

Hebrew c a r r i a g e  r e t u r n  f l a g  was s e t  a t  t h e  end of block 9 a t  

hwbend:. T h e  Hebrew end-of- f i le  m a r k e r  was s e t  a t  t h e  b e g i n n i n g  

of block 6 a t  hwbloop:. If e i t h e r  of  t h e s e  f l a g s  equa l s  o n e ,  t h e n  

t h e  program branches  o u t  of  t h e  word cycle  t o  alignend:.  A Hebrew 

hard space  i s  moved i n t o  t h e  f i r s t  p o s i t i o n  of t h e  Roman l i n e  i n  

t h e  BITEX(2) a r ray  t o  c o m p l e t e  t h e  enc losure  of  t h e  Roman t e x t  

be tween  Hebrew hard spaces  t o  g i v e  i t  r i g h t - t o - l e f t  o r i e n t a t i o n .  

T h e  program t h e n  moves  o n  t o  block 10 which  w r i t e s  t h e  BITEX(1) 

and (2) a r rays  t o  t h e  BITEX o u t p u t  f i l e .  If n e i t h e r  t h e  Hebrew 

ca r r i age  r e t u r n  nor  t h e  Hebrew end-of- f i le  m a r k e r s  a r e  s e t  t o  o n e ,  

t h e n  t h e  program nul ls  b o t h  Roman and Hebrew word b u f f e r s  and 

r e t u r n s  t o  rwb: i n  block 4 t o  s t a r t  a  new word cycle.  

Block 10. Move BITEX ar ray  (ba)  t o  BITEX o u t p u t  f i l e  ( b f )  

(a) Move BITEX(1) ar ray .  T h e  Hebrew l i n e  i n  t h e  BITEX(1) 

a r ray  i s  moved t o  t h e  BITEX f i l e .  T h e  end-of- l ine  i s  marked by a  

c a r r i a g e  r e t u r n  which  sends t h e  p rogram t o  t h e  n e x t  s t e p ,  m o v i n g  

t h e  BITEX(2) ar ray .  

(b)  Move BITEX(2) ar ray  (wr i teba2: ) .  B e f o r e  m o v i n g  t h e  Roman 
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l i n e  i n  t h e  BITEX(2) a r ray  t o  t h e  BITEX f i l e ,  a  check  i s  made t o  

e n s u r e  t h a t  t h e  f i r s t  c h a r a c t e r  of t h e  l i n e  i s  a  Hebrew hardspace as  

t h i s  i s  c r i t i c a l  f o r  a l i g n m e n t  of  t h e  Roman w i t h  t h e  Hebrew l ine .  

If t h e  Hebrew hardspace is found ,  t h e n  t h e  Hebrew hardspace f l a g  

(hhs f l ag )  i s  s e t  t o  o n e  t o  p r e v e n t  t h e  same  check  b e i n g  made 

b e f o r e  m o v i n g  t h e  s u b s e q u e n t  c h a r a c t e r s  i n  t h e  l i n e .  T h e  f i r s t  

c h a r a c t e r  of t h e  Roman l i n e  i n  t h e  BITEX(2) a r ray  (Hebrew 

hardspace)  is n o t  i n  t h e  f i r s t  p o s i t i o n  i n  t h e  ar ray  because  t h e  

Roman l i n e  is moved i n  word by word backwards and t h e  a r ray  i s  

la rger  by des ign  t h a n  t h e  Roman l ine .  T h e r e f o r e  t h e r e  wi l l  be  a n  

i n d e t e r m i n a t e  number  of nul l  ce l l s  t o  check  b e f o r e  t h e  Hebrew 

hard space  i s  encoun te red .  If t h e  Hebrew hardspace i s  n o t  found ,  

t h e n  t h e  program s t o p s  w i t h  t h e  e r r o r  message: "Hebrew hardspace 

n o t  f o u n d  as  f i r s t  c h a r a c t e r  of Roman l i n e  i n  ba(2)". 

(b)  Regular  process ing  (ba2proc:). T h e  Roman l i n e  i s  moved t o  

t h e  BITEX f i l e .  T h e  end-of- l ine  i s  marked by a  Hebrew c a r r i a g e  

r e t u r n  which  sends  t h e  program t o  t h e  n e x t  s t e p  (bawrend:). 

(c) End of  w r i t i n g  BITEX ar ray  t o  BITEX f i l e  (bawrend:). T h e  

program makes  a n  end-of- f i le  check  of  b o t h  Hebrew and Roman 

f i l e s .  If b o t h  a r e  i n  an  end-of- f i le  c o n d i t i o n ,  t h e n  t h e  program 

ends.  If only  o n e  of t h e  f i l e s  i s  i n  a n  end-of- f i le  c o n d i t i o n ,  t h e n  

t h e  program s t o p s  w i t h  an  e r r o r  message:  "EOF(1) and EOF(2) n o t  

c o i n c i d e n t w .  B o t h  f i l e s  should end a t  t h e  same  t i m e .  If t h e y  do n o t ,  

t h e n  s o m e t h i n g  has  been added t o  e i t h e r  o n e  o r  t h e  o t h e r  and t h i s  

should be  checked.  If t h e  end-of - f i l e  c o n d i t i o n  has n o t  been 

reached,  t h e n  a l l  p o i n t e r s ,  c o u n t e r s  and f l a g s  a r e  r e s e t ,  a l l  a r rays  

and b u f f e r s  a r e  nulled and t h e  program r e t u r n s  t o  readhf :  a t  block 

2  t o  r e p e a t  t h e  l i n e  cycle.  
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(d) Repea t  r u n  o r  END (c1osing:l. A  sc reen  display t e l l s  t h e  

user  t h a t  t h e  program run  i s  f i n i shed  and l i s t s  t h e  i n p u t  and 

o u t p u t  f i l e s  used. A n  INPUT p rompt  g ive s  t h e  user  t h e  cho i ce  of 

e i t h e r  end ing  t h e  program or  r e p e a t i n g  a n o t h e r  r u n  w i t h  t h e  same 

or  d i f f e r e n t  i n p u t  f i l e s ,  a  new o u t p u t  f i l e  and t h e  same o r  

d i f f e r e n t  c loze  s e t t i n g s .  
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Summarv of Er ro r  Messages 

1. Block 1,  i f  a  c a r r i a g e  r e t u r n  i s  n o t  read a f t e r  p r i n t  f o r m a t  

i n s t r u c t i o n s  and/or  CTIU language  d e l i m i t e r  i n  Roman i n p u t  f i l e :  

" S t a r t  of  t e x t  i n  f i l e  # 2  n o t  f o u n d  i n  readloop:" 

2. Block 1, i f  CTIU language  d e l i m i t e r  n o t  read i n  t h e  Roman f i l e :  

"Language d e l i m i t e r  n o t  f o u n d  i n  f i l e  #2" 

3. Block 2,  i f  Hebrew a r ray  i s  f i l l ed  w i t h o u t  r ead ing  a  c a r r i a g e  

r e t u r n  i n  t h e  Hebrew i n p u t  f i l e :  

"Hebrew l i n e  t o o  long" 

4. Block 3, i f  Roman a r ray  is f i l l ed  w i t h o u t  r ead ing  a  c a r r i a g e  

r e t u r n  i n  t h e  Roman i n p u t  f i l e :  

"Roman l i n e  t o o  long" 

5. Block 4, i f  a  Roman c a r r i a g e  r e t u r n  has  been f lagged b u t  n o t  a  

co r respond ing  Hebrew c a r r i a g e  r e t u r n  s o  t h a t  a  new l i n e  cycle  is 

s t a r t e d :  

"Roman l i n e  ended b e f o r e  Hebrew: rc r ,  hc r  = x, xu 

6. Block 6, i f  Hebrew word # i s  n o t  e q u a l  t o  Roman word #: 

" D i f f e r e n c e  be tween  # of Hebrew and Roman words processed: 

check  t e x t "  

7. Block 10, i f  upon moving  t h e  BITEX array  t o  t h e  BITEX o u t p u t  

f i l e ,  a  Hebrew hard space i s  n o t  f o u n d  as t h e  f i r s t  c h a r a c t e r  of t h e  

Roman l ine :  

"Hebrew hardspace n o t  f o u n d  as  f i r s t  c h a r a c t e r  i n  ba2" 

8. Block 10, i f  Hebrew f i l e  has ended and Roman f i l e  has n o t :  

"EOF(1) and EOF(2) n o t  c o i n c i d e n t "  

9. Block 10, i f  Roman f i l e  has ended and Hebrew f i l e  has n o t :  

"EOF(2) and EOF(1) n o t  c o i n c i d e n t "  
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Summary of  O p e r a t i n g  Messages 

T h e  f o l l o w i n g  o p e r a t i n g  messages  a r e  p r i n t e d  as  t h e  program 

r u n s  t o  g i v e  t h e  use r  d o c u m e n t a t i o n  of i n f o r m a t i o n  i n p u t s  and t o  

i n d i c a t e  t h e  c o m p l e t i o n  of key program phases: 

1. Block 0, F r o n t  End: a  l i s t i n g  of  t h e  b ina ry  i n p u t  and o u t p u t  

f i l e s  opened f o r  t h e  program run .  

2. Block 0, F r o n t  End: a  l i s t i n g  of  t h e  c loze  va r i ab les  set. 

3. Block 1: C o n f i r m a t i o n  of i n p u t  and o u t p u t  f i l e s  opened and 

passed t o  m a i n  program f r o m  f r o n t  end.  

4. Block 1: A message  c o n f i r m i n g  success fu l  r ead ing  of  Hebrew 

i n p u t  f i l e :  

" P r i n t  f o r m a t  i n s t r u c t i o n s  i n  Hebrew f i l e  are:  ( ;xx ... ) (ASC 

code f o r  c a r r i a g e  re tu rn ) . "  

5. Block 1: A message  c o n f i r m i n g  success fu l  r ead ing  of Roman 

i n p u t  f i l e :  

" F i r s t  t w o  b y t e s  of Roman f i l e  i n  b3 & b4 = (ASC codes f o r  

bytes) ."  

6. Block 10: Message "Run comple ted ."  

7. Clos ing  R o u t i n e :  "END" when use r  r e p l i e s  "no" t o  t h e  o p t i o n  of  

r e r u n n i n g  t h e  program.  
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7. Appl ica t ions  and E v a l u a t i o n  

1. Appl ica t ions  

T h e  t r a n s l i t e r a t i o n  s y s t e m  described has t w o  m a i n  a reas  of  

app l i ca t ion :  1) pub l i sh ing ;  2) t h e  t e a c h i n g  of  r ead ing  i n  

Hebrew t o  n a t i v e  speakers  of  languages  us ing  t h e  Roman s c r i p t .  

A  f u r t h e r  anc i l l a ry  a rea ,  w i t h  m i n o r  m o d i f i c a t i o n s  t o  t h e  

sys tem,  is 3) t h e  t e a c h i n g  of Hebrew w r i t i n g  t o  n a t i v e  speakers  

of languages  u s i n g  t h e  Roman s c r i p t .  

1) P u b l i s h i n q  

T h e  m a i n  f o c u s  of  t h i s  paper  has  been i n  t h e  t e a c h i n g  of  

r ead ing  i n  Hebrew. A  f e w  words o n  pub l i sh ing  a re ,  however ,  

r e l e v a n t  as  s o m e  need f o r  a  t r a n s l i t e r a t i o n  s y s t e m  i n  

pub l i sh ing  i s  a p p a r e n t  a t  t h e  p r e s e n t  t i m e .  

As a n  example ,  o n e  vendor  s p e c i a l i s i n g  i n  CD-ROM 

app l i ca t ions ,  e.g. e d i t i o n s  of major  d i c t i o n a r i e s  on  compac t  

disc,  i s  c u r r e n t l y  e n q u i r i n g  a b o u t  a  t r a n s l i t e r a t i o n  s y s t e m  f o r  

a  p r o j e c t  i n  hand f o r  p u t t i n g  t h e  Bible  o n  compac t  disc b o t h  i n  

o r i g i n a l  Hebrew and G r e e k  t e x t s  and t r a n s l i t e r a t i o n .  Provided 

such a  vendor  i s  prepared t o  work w i t h i n  t h e  MLS e n v i r o n m e n t ,  

t h i s  s y s t e m  would, a f t e r  some  r e f i n e m e n t s  r e f e r r e d  t o  i n  t h e  

course  of t h e  a b o v e  d iscuss ion ,  be  appl icable .  P a r t i c u l a r l y  

va luable  would be t h e  BITEX f i l e  w i t h  t h e  t r a n s l i t e r a t e d  t e x t  

i m m e d i a t e l y  b e n e a t h  t h e  Hebrew. An i n d e p e n d e n t  t r a n s l i t e r a t e d  

t e x t  could a lso  be produced and p r i n t e d  s ide  by s ide  w i t h  t h e  

Hebrew. 

O t h e r  pub l i she r s ,  wish ing  t o  q u o t e  Hebrew t e x t  w i t h  

t r a n s l i t e r a t i o n  o r  i n  t r a n s l i t e r a t i o n  a lone ,  e.g. i n  b ib l ica l  

c o m m e n t a r i e s  o r  l i n g u i s t i c  t e x t s . f o r  Engl ish-speaking readers ,  
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could f i n d  a  use  f o r  such  a  sys tem.  

For  such  app l i ca t ions ,  t h e  t r a n s l i t e r a t i o n  s y s t e m  should 

be  i n t e g r a t e d  w i t h  t h e  overa l l  p u b l i s h i n g  s y s t e m  i n  use ,  

w h e t h e r  t h i s  i s  i n  a  m i c r o  c o m p u t e r  desk- top  pub l i sh ing  

e n v i r o n m e n t  f o r  smal le r  p r o j e c t s  o r  a  c u s t o m i z e d  m i n i  compute r  

o r  ma in  f r a m e  e n v i r o n m e n t  f o r  l a rge r  ones .  

2) T e a c h i n n  r e a d i n q  

T h e  a p p l i c a t i o n  of  t h e  s y s t e m  f o r  t h e  t e a c h i n g  of reading 

i n  Hebrew has  been  t h e  m a i n  f o c u s  of t h i s  paper .  I t  i s  in tended  

t o  be  a  t o o l  f o r  t h e  t e a c h e r  t o  use. T h e  t e a c h e r  decides which 

t e x t s  t o  use ,  v a r y i n g  t h e  t e x t s  according t o  t h e  a b i l i t y  and 

l eve l  of  t h e  ind iv idua l  s t u d e n t .  

Ideally,  each  s t u d e n t  has a  c o m p u t e r  t e r m i n a l ,  e i t h e r  i n  

t h e  c lassroom o r  i n  a  c o m p u t e r  lab. T h e  BITEX f i l e s  a r e  

prepared ahead of  t i m e  i n  readiness  f o r  t h e  class. T h e  s t u d e n t s  

can proceed a t  t h e i r  own pace w i t h  t h e  t e a c h e r  ava i l ab le  f o r  

c o n s u l t a t i o n .  Once  t h e  s t u d e n t s  a r e  used t o  t h e  s y s t e m  and have  

acquired  s o m e  e x p e r i e n c e  w i t h  Hebrew read ing  t h e y  can  work o n  

reading a s s i g n m e n t s  w i t h o u t  t h e  t e a c h e r  be ing  p resen t .  T h e  

a s s i g n m e n t s  can  t h e n  be "homework",  t o  be  done  a f t e r  class. If 

a  s t u d e n t  has  a n  IBM c o m p a t i b l e  PC a t  home,  t h e n  h e  or  s h e  can  

work a t  home.  

T h e  t y p e  of o u t p u t  t h e  s t u d e n t s  v i e w  o n  t h e  c o m p u t e r  

sc reen  is i l l u s t r a t e d  i n  Appendix 9 (e)  t h r o u g h  (0). T h e  

s t u d e n t s '  t a s k  i s  t o  work t h r o u g h  t h e  s e r i e s  of c loze  f i l e s  

u n t i l  t h e y  can  read t h e  Hebrew t e x t  w i t h o u t  t h e  aid of 

t r a n s l i t e r a t i o n .  They  have  t h e  f r e e d o m  t o  r e t u r n  t o  e a s i e r  

l eve l s  f o r  r ev iew.  T h e  t e a c h e r  may,  a t  a  c e r t a i n  p o i n t ,  
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r e s t r i c t  t h e  f i l e s  ava i l ab le  s o  t h a t  t h e  s t u d e n t  i s  fo rced  t o  

work a t  t h e  more  d i f f i c u l t  levels .  T h e  t e a c h e r  may a lso  use  t h e  

c loze  f i l e s  f o r  t e s t i n g  purposes.  

I t  is e v i d e n t  f r o m  Appendix 9 t h a t  t h e  s y s t e m  can be r u n  

on hard copy i f  c o m p u t e r  t e r m i n a l s  a r e  n o t  avai lable .  S t u d e n t s  

a r e  s imply  handed t h e  r e q u i s i t e  s h e e t s  t o  work on.  C o m p u t e r  

t e r m i n a l s  have  t h e  o b v i o u s  advan tage  of e l i m i n a t i n g  t h e  c h o r e  

of copy ing ,  s t o r i n g  and handl ing  l a rge  numbers  of  s h e e t s  by 

b o t h  t e a c h e r  and s t u d e n t s .  T h e  c o m p u t e r  can  also be  used t o  

advan tage  i n  t i m i n g  b o t h  t h e  reading and superv i sed  t e s t s .  

T h e r e f o r e  c o m p u t e r  t e r m i n a l s  a r e  recommended.  

3) T e a c h i n g  w r i t i n q  

T h i s  paper  has c o n c e n t r a t e d  o n  t h e  problem of r ead ing  i n  a  

non-Roman s c r i p t .  T h e  s y s t e m  can also be  modi f i ed  by adding a  

c loze  o p t i o n  f o r  t h e  Hebrew as well  a s  t h e  Roman t e x t .  I t  could 

t h e n  be used f o r  work ing  a t  t h e  same  t i m e  o n  w r i t i n g  i n  t h e  

non-Roman s c r i p t  w i t h  t h e  a t t e n d a n t  problems of  spel l ing .  T h e  

c loze  procedure  can  t h e n  be used t o  block o u t  e i t h e r  t h e  Hebrew 

or  t h e  Roman word o r  both .  T h e  Roman word blocked o u t  d i r e c t s  

reading t o  t h e  t a r g e t  s c r i p t .  T h e  Hebrew word blocked o u t  ca l l s  

f o r  w r i t i n g  i n  t h e  t a r g e t  s c r i p t ,  e i t h e r  w i t h  t h e  Roman word 

p r e s e n t  a s  a  p r o m p t  o r  t h e  Roman word a b s e n t  w i t h  no  p rompt .  

Again ,  t h i s  could be  done as  a  se l f -s tudy a s s i g n m e n t  o r  a s  a 

superv i sed  a s s i g n m e n t  w i t h  access l i m i t e d  only  t o  c e r t a i n  

f i l e s .  

2. E v a l u a t i o n  

E v a l u a t i o n  of t h e  s y s t e m  i n  t h e  t e a c h i n g  of r ead ing  

r e q u i r e s  c o n s i d e r a t i o n  of t w o  issues :  t a r g e t  s t u d e n t  p o p u l a t i o n  



COMPUTER-GENERATED TRANSLITERATION, page 86 

and h y p o t h e s i s  t e s t i n g .  

1) T a r ~ e t  s t u d e n t  popu la t ion  

T h e  s y s t e m  is u s i n g  t h e  s t u d e n t s '  decoding a u t o m a t i c i t y  i n  

t h e  Roman s c r i p t  a s  a  br idge  t o  r each  t h e  Hebrew s c r i p t .  

S t u d e n t s  m u s t  t h e r e f o r e  b e  l i t e r a t e  i n  t h e  Roman s c r i p t .  T h i s  

excludes a u t o m a t i c a l l y  ve ry  young  ch i ld ren  who have  n o t  f u l l y  

mas te red  read ing  and also excludes  i l l i t e r a t e  adul ts .  In t h e  

case of i l l i t e r a t e  adu l t s ,  it i s  a n  i n t e r e s t i n g  q u e s t i o n  

w h e t h e r  t h e y  should  a c q u i r e  l i t e r a c y  i n  t h e i r  f i r s t  l anguage  
\ 

b e f o r e  t r y i n g  t o  a c q u i r e  l i t e r a c y  i n  a  second.  Presumably  t h e  

answer is yes,  because  t h e y  would have  had long  exposure  t o  

Roman s c r i p t  i n  t h e i r  e n v i r o n m e n t  - a d v e r t i s e m e n t s ,  TV,  p i c t u r e  

c a p t i o n s  e t c .  - and could t h e r e f o r e  be e x p e c t e d  m o r e  eas i ly  t o  

" g e t  t h e  hang  of  i t "  i n  a  f a m i l i a r  l o o k i n g  s c r i p t  t h a n  i n  a  

t o t a l l y  s t r a n g e  one .  T h i s  may n o t  necessar i ly  hold t r u e  i f  t h e y  

were  m o v i n g  p e r m a n e n t l y  i n t o  a  Hebrew s p e a k i n g  e n v i r o n m e n t .  In 

such  a  case ,  t h e y  would be  s t a r t i n g  grade 1 i n  speak ing  and 

read ing  i n  t h e  new s c r i p t .  They  would, however ,  need spec ia l  

a t t e n t i o n  t o  w h a t e v e r  problems h a v e  caused t h e i r  f u n c t i o n a l  

i l l i t e r a c y  i n  t h e i r  f i r s t  language.  

T h e  t a r g e t  s t u d e n t  p o p u l a t i o n  f o r  t h i s  s y s t e m  i s ,  

t h e r e f o r e ,  l i t e r a t e  a d u l t  and h i g h  school  n a t i v e  speakers  of  

Eng l i sh  who wish  t o  l ea rn  Modern o r  Classical  Hebrew o r  bo th .  

T h e  s y s t e m  could also be ex tended  t o  se lec ted  i n t e r m e d i a t e  and 

upper  e l e m e n t a r y  s t u d e n t s .  T h e  p r e r e q u i s i t e s  f o r  s t u d e n t s  a r e  

l i t e r a c y  i n  t h e  Roman s c r i p t ,  m o t i v a t i o n  t o  l ea rn  Hebrew and 

a b i l i t y  t o  work a t  a  c o m p u t e r  t e r m i n a l .  Typ ica l  m o t i v a t i o n s  

are:  i n t e n t i o n s  t o  e m i g r a t e  t o  Is rae l ,  des i re  t o  c o m m u n i c a t e  



COMPUTER-GENERATED TRANSLITERATION, page 87 

w i t h  Hebrew-speaking f a m i l y  and f r i e n d s ,  wish t o  s t u d y  t h e  

Hebrew Bible o r  o t h e r  classical  Hebrew l i t e r a t u r e ,  wish  t o  read 

modern Hebrew p u b l i c a t i o n s  and l i t e r a t u r e ,  and genera l  

l i n g u i s t i c  i n t e r e s t s .  

2)  H y p o t h e s i s  t e s t i n q  

Severa l  h y p o t h e s e s  r e q u i r e  t e s t i n g :  

(a)  t h a t  n a t i v e  Engl ish  speakers  who c a n n o t  read Hebrew 

a c q u i r e  decoding a u t o m a t i c i t y  i n  Hebrew f a s t e r  w i t h  t h i s  t r ans -  

l i t e r a t i o n  s y s t e m  t h a n  work ing  w i t h  t h e  Hebrew s c r i p t  a lone;  

(b)  t h a t  t h e y  l ea rn  t o  read Hebrew w i t h  comprehens ion  

f a s t e r  and b e t t e r  w i t h  t h i s  s y s t e m  t h a n  work ing  w i t h  t h e  Hebrew 

s c r i p t  a lone;  

(c) t h a t  t h e y  l ea rn  t o  w r i t e  f a s t e r  and m o r e  a c c u r a t e l y  i n  

Hebrew w i t h  t h i s  s y s t e m  t h a n  work ing  w i t h  t h e  Hebrew s c r i p t  

a lone  ( t h i s  i s  w i t h o u t  e x p l i c i t l y  us ing  t h e  s y s t e m  f o r  w r i t i n g  

by m o d i f y i n g  t h e  c loze  f e a t u r e  t o  inc lude  o p t i o n a l l y  t h e  Hebrew 

t e x t ,  a s  discussed above,  b u t  r a t h e r  t o  t e s t  t h e  e f f e c t  o n  

w r i t i n g  of  t h e  sys tem's  p a r t i c u l a r  a t t e n t i o n  t o  decoding s k i l l s  

i n  reading);  

(d) t h a t ,  a f t e r  t h e  f o r m a l  c o u r s e  of i n s t r u c t i o n ,  t h e y  

t end  t o  c o n t i n u e  t o  read i n  Hebrew m o r e  and t o  a c q u i r e  a l a rge r  

vocabulary  a f t e r  l e a r n i n g  w i t h  t h i s  s y s t e m  t h a n  l e a r n i n g  w i t h  

t h e  Hebrew s c r i p t  a lone;  

T h e  f o l l o w i n g  r e q u i r e m e n t s  a r e  necessary  t o  conduc t  t h i s  

e v a l u a t i o n :  

(a) An e n v i r o n m e n t  where  Hebrew i s  t a u g h t  and spoken ,  e.g. 

a  J e w i s h  h i g h  school  w i t h  a  s t r o n g  Hebrew program,  Hebrew 

classes f o r  a d u l t s  o u t s i d e  Israel  o r  Hebrew classes f o r  adu l t  
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i m m i g r a n t s  i n s i d e  Israel .  Classes i n s i d e  Is rae l  would be 

favoured because of  t h e  h i g h e r  l e v e l  of  m o t i v a t i o n  induced by 

t h e  urgency t o  learn .  Classes f o r  t e a c h i n g  Bibl ica l  Hebrew 

could also b e  used f o r  t e s t i n g  h y p o t h e s e s  (a), (b) and (c). 

(b)  A well  s t r u c t u r e d  course  of i n s t r u c t i o n  w i t h  well  

designed and c lear ly  gradable t e s t s  i n  r ead ing  and w r i t i n g .  

(c) A t e a c h e r  o r  t e a c h e r s  g e n u i n e l y  i n t e r e s t e d  i n  t h e  

p r o j e c t  and wi l l ing  t o  co-opera te  i n  s t r u c t u r i n g  t h e i r  courses  

appropr ia te ly  and a d m i n i s t e r i n g  t e s t  i n s t r u m e n t s .  

(dl An e x p e r i m e n t a l  and c o n t r o l  g roup  fo rmed  by random 

s e l e c t i o n ,  t h e  s i z e  of  t h e  g roups  depending upon t h e  number  of 

s t u d e n t s  avai lable .  F i f t e e n  per  g r o u p  would be s a t i s f a c t o r y .  

Both  g roups  should be t a u g h t  by t h e  same t e a c h e r  i n  order  t o  

e l i m i n a t e  t h e  t e a c h e r  d i f f e r e n c e  va r i ab le .  If t h e r e  were  enough  

s t u d e n t s ,  more  t h a n  o n e  e x p e r i m e n t a l  and c o n t r o l  g roup  could be 

formed w i t h  add i t iona l  t e a c h e r s  p a r t i c i p a t i n g .  

( e l  P r e  and pos t  t e s t s  i n  t h e  l anguage  sk i l l s  of  reading 

and w r i t i n g ,  t h e  p r e t e s t  be ing  g i v e n  b e f o r e  t h e  course  of  

i n s t r u c t i o n  beg ins  and pos t  t e s t s  a f t e r  each agreed s t a g e  of 

eva lua t ion .  Standard i n s t r u m e n t s  f o r  Hebrew as a  second 

language should be se lec ted  cor respond ing  t o  t h o s e  ava i l ab le  i n  

Engl ish  as  a  second language,  e.g. W i l k i n s  D e f i n i t i o n s  of 

. Levels  ( i n  T r i m ,  1978) and o t h e r s .  

C a r e f u l  records  should be  m a i n t a i n e d  of al l  t e s t s  

admin i s t e red  as  t h e  course  of i n s t r u c t i o n  progresses.  A 

possible shedule  i s  t o  t e s t  a l l  hypo theses ,  e x c e p t  h y p o t h e s i s  

(d), o n  a  m o n t h l y  basis  f o r  a n  academic  year  or  on  a  weekly 

basis f o r  an  i n t e n s i v e  t h r e e  o r  f i v e  m o n t h  course.  An academic 
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year  o r  a t  l e a s t  f i v e  m o n t h s  i s  p r e f e r r e d  as  ca lendar  t i m e  may 

b e  a n  i m p o r t a n t  f a c t o r  i n  conso l ida t ing  l ea rn ing .  H y p o t h e s i s  

(-d), t h e  e x p e r i m e n t a l  g r o u p  c o n t i n u i n g  read ing  and vocabulary  

expans ion  m o r e  t h a n  t h e  c o n t r o l  g r o u p  a f t e r  t h e  class  i s  over ,  

can on ly  be t e s t e d  by a  l o n g i t u d i n a l  s t u d y  c o n t i n u i n g  f o r  o n e  

or  t w o  years  a f t e r  t h e  course  of  i n s t r u c t i o n  ends. 
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FIGURE 1 

9 8 0 -  
SANE 

- 0 3 ~  
TEAS 

PEAT 

3 - 0 A  
1 TAPE 

PENT 

-000- 

I SAPS 

M U @  X 
NAPE 

m u w  
SEAT 

@gwun 
SENT 

- W W X  
PANE 

xupn 
NAPS 

xnuw 
PEAS 

For the list of words on the right, there is no systematic 
correspondence between the symbols and the letters or sounds of 
the associated response. For the words in the left column there 
is an alphabetic relation if the symnols are decoded from right 
to left. (Reproduced from Lee Brooks and Amima Miller, 
Knowledge of an Alphabet, in Kolers, Wrolstad & Bouma, 
Processinu of Visible Lanquase, Volume 1, p. 392.) 
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FIGURE 2 

-vnu 

IVA- 

I UAI 

Two ways of arranging the artificial letters. Both the glyphic 
form, to be scanned from top to bottom, and the discrete form, 
to be scanned from left to right, are composed of the same 
artificial letters and consequently have the same potential for 
signalling phonological values. (Reproduced from Lee Brooks and 
Anima Miller, Knowlege of an Alphabet, in Kolers, Wrolstad & 
Bouma, Processinq of Visible Lanauage, Volume 1, p 396.) 
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APPENDIX 1 
Data Flow Diaaram 

Hebrew 
Font File 

Data Flow Diagram 

\ Manual Operation 

Software 

0 DaMnle 

I Data Storage 

( PC Screen 

p ~ r i n t e d  Report 

/Hebr.wl Hard Copy 

Hard Copy 
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Hebrew 
Ascii 

001 
003 
004 
005 
066 

067 
068 
069 
070 

071 
072 

073 
074 
076 
077 
078 
081 
082 

083 
084 
087 
088 
089 
090 

APPENDIX 2 
Table of Hebrew t o  Roman ASCII Codes and Alphabetic Representations 

Abbreviations: C 

K e y  
Ctl-a 

Ctl-c 
Ctl-d 

Ctl-e 
Sh-b 

Sh-c 

Sh-d 

Sh-0 
Sh-f 

Sh-g 

Sh-h 

Sh-i 

Sh- j 
Sh-1 
Sh-m 
Sh-n 

Sh-q 
Sh-r 

Sh-s 
Sh-t 

Sh-w 
Sh-x 

Sh-y 
Sh-z 

CA 
M 
SM 

Roman 

Char Ascii 

014 
003 

n 022 

023 
066 

3 067 
7 068 
b 069 
!I 070 

080 

071 

?I 072 

y 073 
tP 074 
$ 076 
XP 077 
4 078 
p 081 
1 082 

0 083 
R 084 
w 087 
IY 088 
"89 
3 089 

- Roman "classical" alphabet 
- Roman "classical alternative" alphabet 
- Roman "modern" alphabet 
- Roman "simplified modernw alphabet 

Notes 

Key 
Ctl-n 

Ctl-c 
Ctl-v 

Ctl-w 

Sh-b 
Sh-c 

Sh-d 

Sh-e 
Sh-f 
Sh-p 

Sh-g 

Sh-h 

Sh-i 

Sh- j 
Sh-1 
Sh-m 
Sh-n 

Sh-q 
Sh-r 

Sh-s 

Sh-t 

Sh-w 
Sh-x 

Sh-y 
Sh-z 

CA M S& 

Y Y 
k k k  

v v 
f8 f8 88 

b b b  
k k k 

d d d 

8 6 s  

P P P 
P P P 

8 8 g  
h h h 
4 6 6 

f t t  
1 1 1  
m m m  
n n n  

Q Q k  
r r r 

t t t  

f* H* f* 

S* S* S* 

Y Y Y  
Z Z 2 

alt've "yW in  Mod Heb 

doubled by tables 
alt've "vw in Mod Heb 

dbl H or *sh from tbls 
doubled by tables 

doubled by tables 

doubled by tables 

doubled by tables 
doubled by tables 
Heb 070 on Sh-f, -p 

doubled by tables 

see note 2 

does not take dagesh 

doubled by tables 
doubled by tables 
doubled by tables 
doubled by tables 

doubled by tables 
does not take dagesh 

doubled by tables 

doubled by tables 

*sh from tables 
dbl s or *tz from tbls 

doubled by tables 
doubled by tables 
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APPENDIX 2 (ctd) 
Notes 

guttural 
Heb 097 on Reg-a, Sh-a 

Ascii 

097 
, 

098 

099 
100 

101 

102 

Char 

a8 

*bh from tables 

*kh or *ch from tables 

*dh from tables 

Reg-b 

Reg-c 
Reg -d 

Reg-e 

Reg-f 

Reg-d 

Reg-e 

Reg-f 

Reg-P 

Reg-g 
Reg-h 
Reg-i 
Reg- j 
Reg-k 
Sh-k 

*ph from tables 
Heb 102 on Reg-f, -p 

*gh from tables 

guttural 
guttural 

Reg-8 
Reg-h 
Reg -i 

Reg- j 

Reg-k guttural 
Heb 107 on Reg-k, Sh-k 

Heb 11 1 on Reg-o, Sh-o 

Reg-q 
Reg -r 

Reg-s 
Reg-t 

Reg-u 

*th from tables 

Heb 117 on Reg-u, Sh-u 

Reg -v 
Heb 118 on Reg-v, Sh-v 

*sh from tables 

.tz from tables 



Ascii - 
138 

146 

158 

159 

162 

163 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

197 

198 

199 

200 

201 

202 

. 203 

204 

243 

Kev 
Alt-p 

Alt-f 

Alt-x 

Alt-c 

Alt-n 

Alt-m 

F 1 

F2 

F3 

F4 

F5 

F6 

F7 

F8 

F9 

F10 

Sh-Fl 

Sh-F2 

Sh-F3 

Sh-F4 

Sh-F5 

Sh-F6 

Sh-F7 

Sh-F8 

Alt - 
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Ascii 

138 

146 

158 

159 

162 

163 

009 

001 

019 

018 

005 

021 

017 

004 

016 

020 

015 

015 

019 

015 

APPENDIX 2 (ctd) 

&y C A S l b J  
Alt-P P P P P 

Alt-f p* p* f 

Ah-x g g* g* $8 

Ah-c B. k* k* c* 

n n n n  

m m m m  

i i i i  

a a a a  

P P P a  

8 8 8 0  

e e e e  

U U U U  

e e e e 

g g g a  

6 6 6 0  

6 6 6 8  

6 6 6 0  

6 6 6 o 

P P . P a  

6 6 6 0  

Sh- - 
Ctbq  e e e 

Sh- - 
Reg - - - - - 

Notes 

Heb sofit (last letter) 

Heb sofit *ph from tbls 

Heb sofit *tz from tbls 

Heb sofit *kh/ch f t bh  

Heb sofit 

Heb sofit 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb overstrike 

Heb o/strike med char 

Heb ohtrike nar char 

Heb o/strike kaf sofit 

Heb ohtrike wide char 

Hb o/str metheg nulled 

Hb o/str prim stress 

Heb o/strike kaf sofit 

Hb o/str prim stress 3 
maqqef or hyphen 
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APPENDIX 2 (ctd) 

Note 1: Three versions of holem are provided (197, 198, 200) and two versions of 

the primary stress marker (202, 204) to  accomodate varying widths of Hebrew 
letters. 

Note 2: Ha with a dot (3  072) is sharply audible a t  the end of a word. The dot is 
called "mappiq" (bringing out), not dagesh. It is distinguished from regular 3 h by 
doubling (hh), following the transliteration usage of the Society of Biblical 

Literature. 
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APPENDIX 3 

Table of Roman ASCII Codes and Alphabetic Representations 

Abbreviations: 

Ascii 
001 
003 

004 
005 
009 

014 

015 
016 

017 
018 

019 

020 

021 

023 

025 

C - Roman "classical" alphabet 
CA - Roman "classical alternative" alphabet 

M - Roman "modern" alphabet 
SM - Roman "simplified modern" alphabet 

C A M  SM 
a a a 

k k k  

i i a  
e e e  

i i i  

Y Y 
6 6 o 
6 6 o 
e e e 

8 B e 

8 a a 

6 6 0  

U U U  

3. 3 = 8" 

i i i  

Notes - 
Heb pathah 
Heb dagesh kaph sofit: tbls dbl 

Heb furtive (reduced) pathah 
Heb seghol 

Heb hireq (short) 
see note on Heb 001 

Heb holem 
Heb furtive (reduced) qametz 

Heb shewa (sheva) 
Heb tzere 

Heb qametz 

Heb furtive (reduced) seghol 

Heb qibbutz 

Heb dag shin: tbls dbl 3 or *sh 

Heb hireq + yodh (long, '3) 
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Ascii 
065 
066 
067 
068 
069 

070 
071 
072 
073 

074 
075 

076 
077 

078 

079 
080 
081 
082 
083 
084 

085 

086 
087 

088 
089 
090 

Key 
Sh-a 
Sh-b 

Sh-c 

Sh-d 
Sh-e 

Sh-f 

Sh-g 

Sh-h 
Sh-i 

Sh- j 
Sh-k 

Sh-1 
Sh-m 

Sh-n 

Sh-o 

Sh-p 

Sh-q 
Sh-r 
Sh-s 
Sh-t 

Sh-u 

Sh-v 

Sh-w 

Sh-x 
Sh-y 

Sh-z 

APPENDIX 3 (ctd) 
C_ CA M S d  Notes 
# , 9 ' Hebrew 'aleph 

b b b b Heb dagesh beth: tables double 
k k k k Heb dagesh kaph: tables double 

d d d d Heb dagesh daleth: tbls double 
6 6 6 s Heb dagesh sin: tables double 

p p p p Heb dagesh pe: tables double 
g g g g Heb dagesh gimel: tables double 
h h h h Heb mappiq he: tables double 
6 ' 6 ' Hebrew 'ayin 

1 t Heb dagesh t;eth: tables double 

4 b 4 4 Hebrewheth 
1 1 1 1 Heb dag lamedh: tables double 

m m m m Heb dagesh mem: tables double 

n n n n Heb dagesh nun: tables double 

6 a a o Hebrew waw (vav) + holem 

p p p p Heb dagesh pe: tables double 

q q q q Heb dagesh qoph: tables double 
r r r r Hebrew resh 
s s s s Heb dag samekh: tables double 

t t t t Heb dag taw (tav): tbls double 

Q Q Q u Hebrew waw (vav) + shureq 

w w v v Hebrew waw (vav) 

8 P' g* 8. Hebrew shin: *sh from tbls 

9 g 9 s Heb dag tzadhe: tables double 

y y y y Heb dag yodh: tables double 
z z z z Heb dagesh zayin: tbls double 
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Ascii Key - 
097 Reg-a 

0% Reg-b 

099 Reg-c 

100 Reg-d 
101 Reg-e 

102 Reg-f 
103 Reg-g 
104 reg-h 
105 Reg-i 

APPENDIX 3 (ctd) 
CA M SM Notes - 
9 ' * Hebrew 'aleph 

b* b* v Heb beth: *bh from tables 
k* k* c* Heb kaph: *kh or ch from tbls 

d* d d Heb daleth: *dh from tables 
6 6 s Hebrew sin 

p* p* f Heb pe: =ph from tables 
g* g g Heb gimel: *gh from tables 
h h h Hebrew he 
6 6 Hebrew 'ayin 

t t t Hebrew te th  
h h h Hebrew heth 

1 1 1 Hebrew lamedh 

m m m Hebrew mem 

n n n Hebrew nun 
8 6 o Hebrew waw (vav) + holem 
p* p* f Hebrew pe: v h  from tables 

q q k Hebrew qoph 
r r r Hebrew resh 

s s s Hebrewsamekh 

t* t t Heb taw (tav): *th from tbls 
Q 6 u Heb waw (vav) + shureq 

w v v Hebrew waw (vav) 
P S* 3* Hebrewshin:*shfromtables 
s* S* s* Hebrew tzadhe: *tz from tbls 
y y y Hebrew yodh 

z z z Hebrew zayin 



Ascii 
131 
132 
133 
137 

138 

143 
144 
145 

146 

147 
149 
150 

158 

159 

160 

161 

162 
163 

Key 
Alt-e 

Alt-r 
Alt-t 

Alt-0 

Alt-p 

Alt-a 
Alt-s 
Alt-d 

Alt-f 
Alt-g 
Alt-j 

Alt-k 

Alt-x 

Alt-c 

Alt-v 

Alt-b 
Alt-n 

Alt-m 
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M SM Notes 
8 8 e Hebrew tzere + yodh 

Q Q e Hebrew seghol + yodh 
t t t Constant t for table ref 

o o o Constant o for table ref 

p p p Heb dag pe sofit: tbls double 
a 8 a Hebrew qametz + yodh 
f f f Constant f for table ref 

d d d Constant d for table ref 

p* p* f Heb pe sofit: *ph from tables 

g g g Constant g for table ref 
c c c Constant c for table ref 

k k k Constant k for table ref 

g* g* g* Heb tzadhe sofit: *tz from tbls 
k* k* c* Heb kaph sofit: *kh/ch f r  tbls 

v v v Constant v for table ref 

b b b Constant b for table ref 
n n n Hebrew nun sofit 

m m m Hebrew mem sofit 
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APPENDIX 4 
Table to Convert MLS Hebrew to ASCII Roman Text Files 

The first of each pair of expressions is ASCII, the second MLS. 
The Table is arranged in sorted order: from highest to lowest 
number of terms in the MLS expressions. 

Wn\OOl\y\009\163 Rule 1 - Special terminology and 
W\178\n\173\y\172\163 pronunciation exceptions. 
Wt\OOl\y\O09\163 - shenayim = shnayim 
W\178\t\173\y\172\163 - shetayim = shtayim 
Wn\018\045 - sheney- = shne- 
W\178\n\175\y\243 - shetey- = shte- 
Wt\018\045 
W\178\t\175\y\243 
\00l\don\001\009 - yeya = adonai 
\y\178\y\174 
\137\b\45 Rule 3 - Short qametz before maqqef 
\174\b\178\243 (hyphen) which is preceded 
\137\c\45 by a letter with sheva. 
\174\c\178\243 The sheva is quiescent. 
\137\d\45 
\174\d\178\243 
\137\e\45 
\174\e\178\243 
\l37\f \45 
\174\f\178\243 
\137\g\45 
\174\g\178\243 
\137\i\45 
\174\i\178\243 
\l37\ j\45 
\174\j\178\243 
\137\k\45 
\174\k\178\243 
\137\1\45 
\174\1\178\243 
\137\m\45 
\174\m\178\243 
\137\n\45 
\174\n\178\243 
\137\q\45 
\174\q\178\243 
\137\r\45 
\174\r\178\243 
\137\s\45 
\174\s\178\243 
\137\t\45 
\174\t\178\243 
\137\v\45 
\174\v\178\243 
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Rule 3 - Short qametz with metheg before 
furtive qametz (see also rule 7). 

Rule 4 - Short qametz before maqqef 
(hyphen . 
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Rule 5 - Short qametz before furtive 
qametz. 

Rule 6 - Mobile sheva under first letter 
of a word. When this is the first 
of two shevaim together, the 
second sheva is quiescent (see 
Roman Table Rule 8 ) .  
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APPENDIX 4 (c td )  
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Rule 7 - First of two shevaim in the middle 
or at the end of a word is quies- 
cent. If a dagesh letter follows 
the quiescent sheva, the dagesh is 
dagesh lene (see Roman Table Rules 
2 & 3). 
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APPENDIX 4 (ctd) 
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APPENDIX 4 (ctd) 

Rule 8 - Quiescent sheva after short vowel. 
This rule covers short vowels 
a,e,i,o,and u. Qametz before 
sheva is read as short "ow unless 
accompanied by metheg, in which 
case it is long "a" by default. 
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APPENDIX 4 (ctd) 
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APPENDIX 4 (ctd) 
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APPENDIX 4 (c td)  
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Rule 9 - Quiescent sheva after accent. 
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Rule 10 - Mute yod before i (ayi --> ai). 

Rule 11 - Consonantal yod after long a, e 
when the yod is followed by a 
vowel. This rule takes precedence 
over rules 14 and 15 below, which 
provide for redundant yod after 
these vowels. 
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APPENDIX 4 (ctd) . . 

Rule 12 - consonantal yod (y) after qametz 
at end of word. 

Rule 13 - Redundant yod (y) after short i,e 
and long a,e with metheg 

Rule 14 - Redundant yod (y) after accented 
short i,e and long a,e. 
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Rule 15 - Redundant yod (y )  after short i,e 

and long a,e. 

Rule 16 - Redundant he (h) when the last 
letter, without a vowel, at end 
of word, 
- This rule can be deleted when 
wishing to indicate Hebrew 
spelling. Some authorities 
show final he, others do not, 
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Dagesh shin configured on Ctl-w (ASCII 23) 
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Upper case used for dag.esh consonants. All 
dagesh letters converted to dagesh forte 
(double letters). The Roman tables identify 
when the six "begadkefat" letters (b,g,d,k, 
f , t) are hard (dagesh lene) . 
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Dagesh shin configured on Ctl-w (ASCII 2 3 ) .  
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APPENDIX 4 (c td)  
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APPENDIX 4 (ctd) 



COMPUTER-GENERATED TRANSLITERATION, page 124 

This page 'is inserted to facilitate optional printing on both 
sides of the page, each appendix starting with an odd number. 
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APPENDIX 5 

Table to convert ASCII Roman to MLS Hebrew Text Files 

HTRA is the table used for classical (ancient) Hebrew translit- 
eration. HTRB is an alternative table for classical Hebrew that 
uses two letters rather than one with a diacritic mark to 
represent the "begadkepat" letters b,g,d,k,p and t and the 
letters tzadi and shin. HTRM is a table for modern Hebrew which 
aspirates only the letters b,k and p and in so doing simplifies 
I I ~ ~ I I  to llvw, "ph" to "f" and "khw to "ch". The HTRB and HTRM 
variations are noted in this printout. 

\b\233\BB Rule 1 - Dagesh lene following quiescent 
bB sheva . 
\~\233\BB 
cB 
\ d \ 2 3 3 \ ~ ~  
dB 
\e\233\BB 
eB 
\f \233\B~ 
\102\B 
\g\233\B~ 
gB 
\i\233\B~ 
iB 
\j\233\BB 
jB 
\ k \ 2 3 3 \ ~ ~  
\107\B 
\1\233\B~ 
1B ' 
\m\233\B~ 
mb 
\n\233\BB 
nB 
\g\233\B~ 
qB 
\r\233\BB 
rB 
\~\233\BB 
sB 
\t\233\BB 
tB 
\~\233\BB 
vB 
\~\233\BB 
wB 
\ ~ \ 2 3 3 \ B ~  
xB 
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- 
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~ u l e  2 - Dagesh lene at beginning of word. 
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Rule 3 - Short qametz before dagesh forte. 

Rule 4 - Short "a" (pathah) under guttural 
at end of a word is pronounced 
before not after the guttural. 
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\b\233\b Rule 5 - 
\b\17\b 
\c\233\c 
\c\17\c 
\d\233\d 
\d\17\d 
\e\233\e 
\e\17\e 
\f\233\102 
\102\17\102 
\g\233\g 
\g\17\g 
\j\233\ j 
\ j\l7\ j 
\k\233\107 
\107\17\107 
\1\233\1 
\1\17\1 
\m\233\m 
\m\17\m 
\n\233\n 
\n\17\n 
\q\233\q 
\q\17\q 
\r\233\r 
\r\17\r 
\s\233\s 
\s\17\s 
\t\233\t 
\t\17\t 
\v\233\v 
\v\17\v 
\w\233\w 
\w\17\w 
\x\233\x 
\x\17\x 
\y\233\y 
\y\17\y 
\z\233\z 
\z\17\z 
\W\233\W 
\W\17\W 
\17\b\17 
\17\b 
\17\c\17 
\17\c 
\17\d\17 
\17\d 
\17\e\17 
\17\e 

The sheva is mobile in the first 
of two similar letters even if it 
would otherwise be quiescent, 
e.g. if following a short vowel. 

Rule 6 - The second of two shevaim together 
at the beginning of a word is 
quiescent. This rule complements 
Hebrew Table Rule 6 which makes 
the sheva under the first letter 
of a word mobile. 
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Rule 7 - Quiescent sheva at end of word. 
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APPENDIX 5 (ctd) 
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RTRS renders shin, dag. forte, as a single 
"sh". RTRA, B, & M process unchanged the 
double shin recd from the Hebrew table as 
either "ss" (RTRA) or "shsh" (RTRB, RTRM) 
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RTRB, M & S render shin as "sh" 

RTRB, M & S render tzadi as "tz" 

a 
a 
b RTRB & M render b as "bh", RTRS as "v". 
b 
c (configured as k) RTRB & M render k as "kh", RTRS as "ch" 
C 
d RTRB renders d as "dh", RTRM & S as "d". 
d 
e 
e 
f (configured as p)  RTRB & M render p as "ph", RTRS as "f". 

RTRB renders g as "gh", RTRM & S as "g". 
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h 
h 
i 
i 
j 
j 
k 
\lo7 
1 
1 
m 
m 
n 
n 
0 

0 

P 
\lo2 
Q 
Q 
r 
r 
S 
S 
t 
t 
u 
u 
v 
v 
w (configured as s) RTRB, M & S render shin as "sh". 
W 
x (configured as s) RTRB, M & S render tzadi as "tz". 
X 

Y 
Y 
z 
z 
{ 
I 
I 

I 
I 

1 
1 - 
- 
\I29 
\I29 
\I30 
\I30 

RTRB & M render p as "ph", RTRS as "f". 

RTRB renders t as "th" , RTRM & S as "t". 
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\i31 
\i31 
\132 
\132 
\133 
\133 
\134 
\134 
\135 
\135 
\136 
\136 
\137 
\137 
\138 
\138 
\143 
\143 
\144 
\144 
\145 
\145 
\I46 (config as p) RTRB & M render pe sofit as "ph", RTRS 
\I46 as "f". 
\147 
\147 
\148 
\148 
\149 
\149 
\150 
\150 
\151 
\151 
\I58 (config as s) RTRB, M & S render tzadi sofit as "tz". 
\158 
\I59 (config as k) RTRB & M render kaf sofit as "kh", RTRS 
\I59 as "ch". 
\161 
\161 
\162 
\162 
\163 
\163 
\172 
\172 
\173 
\173 
\174 
\I74 
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APPENDIX 6 
Block Diaaram for Proaram BITEX 

, y y  
0 Open files 

-4 set cloze I 
1 variables I 

Move header 

Move 1 llne 
HF to HA 

Move 1 llne 
RF to RA 

Move 1 word 

5 Move 1 word I p/ 
Refine? Reflne 

Transllteratlon 

Move 1 word 
RWB to BA 2 
and all n 

Procedure 
Move 1 word ' 

I HWB to BA 1 k-I I I and align I 
Canlage 
return? Y 

RA: Roman Array w 

BA (2) 
BITEX (2) Array - Roman 

Block diagram for 
Program BlTEX 
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This page is inserted to facilitate optional printing on both 
sides of the page, each appendix starting with an odd number. 
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APPENDIX 7 
Flow Chart for Block 4 of Program BITEX 

From Block 3 

Q 
ERROR 

MESSAGE 
rspace 
> O? 

to 
EOF? . MOVE SPACE Y rwbproc : 

-9 to rapl, 2 

rpass 
= l? 

N 

rpass = 0 

1 rwbend : - 
C 1 

rspace = 0 ADJUST PTid 
rwordf in FOR 

= 0 - NEXT REAF- 

to 

rspace = 0. MOVE SPACE 
rwordfin TO rapl,Z 

= 0 - .  

rspace = 
rspace + 1 

N 
to 

1 
rwbprc'z : 
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rspace = 0 ADJUST PTRS to rwbend: 
rwordfin FOR 

= 0 NEXT READ 
N 

rpass 
= 2?  

1st 
spc? Y to rwbproc: 

rspace + 1 

rwordf in 
-2. WZI 

rwordf in to rwctr: I = i  
rpass 
= 2? 

? MOVE SPACE Y rwbproc : 
rwordf in TO rapl,2 

rwctr : 

RWCTR : 0 
r & 

- + RWBPROC: ( 

I 

I RWBEND: 1, 
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Proaram BITEX 

80 'BLOCK 0. BITEXSCR Front End to Program BITEX 
90 'Program BTXEXSCR.BAS is chained to BITEX.BAS and uses Include 
95 'File BTXCOM.BI. It enables the user to open two input files, 
100 'a Hebrew and Roman text file, and a BITEX output file and to 
105 'assign values to variables used in the cloze procedure. 
110 'Read in the contents of the BTXCOM.BI file: 
112 '$INCLUDE: 'BTXCOM.BI' 

204 ON ERROR GOT0 errorhandler 
208 IF filesw = 1 THEN GOT0 filescreen 'set at end of BITEX 
210 hebrew$ = "a:intext.hebW 'to repeat input files' 
211 roman$ = "a:intext.romW 'default names for 
212 bitex$ = "a:outtext.btx" 'additional pass 
214 OPEN "lptl:" FOR OUTPUT AS #6 

filescreen: 
216 filesw = 0 
220 CLS 
222 LOCATE 1, 17: 
223 PRINT "PROGRAM BITEX Copyright, Curtis Rice, 1988" 
230 LOCATE 3, 17 
231 PRINT "This program makes an output file from two input files," 
234 LOCATE 4, 17 
235 PRINT "a Hebrew and transliterated Roman text file. The output" 
238 LOCATE 5, 17 
239 PRINT "file displays alternating Hebrew and Roman lines, with" 
240 LOCATE 6, 17 
241 PRINT "each Roman word beneath its corresponding Hebrew word." 
248 LOCATE 8, 17 
249 PRINT "Enter input files to use and output file desired." 
252 LOCATE 9, 17 
253 PRINT "to make. Enter dsk drive & file name: eg A:GENESIS.HEB." 
256 LOCATE 10, 17 
257 PRINT "Be sure input files are on drive. <CR> enters file used" 
260 LOCATE 11, 17 
261 PRINT "on last pass if repeating run. BASIC 'redo from start'" 
262 LOCATE 12, 17 
263 PRINT "prompt means redo name you are on, not previous names." 
274 LOCATE 14, 22 

. 276 PRINT "1. Hebrew input file" 
278 LOCATE 16, 22 
280 PRINT "2. Roman input file" 
282 LOCATE 18, 22 
284 PRINT "3. BITEX output file" 

300 LOCATE 14, 43: INPUT ; filenames 
304 IF filenames = ""  THEN filename$ = hebrew$ 
306 erreturns = hebrew$ 
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OPEN filenames FOR INPUT AS #4 'to trap file not found error 
CLOSE #4: OPEN filenames FOR BINARY AS #1 
hebrew$ = filenames 'hebrews identifies file in use 
LOCATE 14, 60: PRINT "Opened "; filenames 
PRINT #6, "#I BINARY filename is "; filenames; 

LOCATE 16, 43: INPUT ; filenames 
IF filenames = ""  THEN filenames = roman$ 
erreturns = romans 
OPEN filenames FOR INPUT AS #5 
CLOSE #5: OPEN filenames FOR BINARY AS #2  
roman$ = filenames 
LOCATE 16, 60: PRINT "Opened "; filenames 
PRINT #6, " #2 BINARY filename is "; filenames; 

LOCATE 18, 43: INPUT ; filenames 
IF filenames = "" THEN filenames = bitex$ 
LOCATE 21, 17: PRINT " (1 . 

I 

PRINT " 11 r . 
LOCATE 22, 17: PRINT " 11 . 

I 

LOCATE 20, 50: PRINT " (<CR> means Y)" 
LOCATE 20, 12: PRINT "BITEX name "; filenames; : OK (Y/N) I1 

LOCATE 20, 47: INPUT ; reply$ 
IF reply$ = ""  THEN GOT0 380 
IF reply$ = "y" OR reply$ = "Y" THEN GOT0 380 
IF reply$ = "n" OR reply$ = "N" THEN GOT0 352 
OPEN filenames FOR BINARY AS #3 
bitex$ = filenames 
LOCATE 18, 60: PRINT "Opened "; filenames 
LOCATE 25, 17: PRINT " Press any key to continue 'I . 

I 

DO 
LOOP WHILE INKEY$ = ""  
PRINT #6, " #3 binary filename is "; filenames 
GOT0 screencloze 

errorhandler: 
400 CONST filenotfound = 53 
405 IF ERR = filenotfound THEN 
415 LOCATE 20, 17 
420 PRINT "File "; UCASE$(filename$); " not found. " 
425 LOCATE 21, 17 
426 PRINT "Enter drive, a:...b...or... unless file on drive in use" 
440 LOCATE 22, 17: INPUT ; "Reenter filename: ", filenames 
460 IF filenames = "" THEN filenames = erreturns 
470 RESUME 
480 END IF 



screencloze: 
502 CLS 0 
504 LOCATE 1, 17: 
505 PRINT "Program 
508 LOCATE 2, 17 
509 PRINT "text as 
512 LOCATE 3, 17 
513 PRINT "You can 
516 LOCATE 4, 17 

COMPUTER-GENERATED TRANSLITERATION, page 149 

APPENDIX 8 (ctd) 

BITEX cloze procedure will delete as much Roman"; 

you wish. Set cloze to any n value from 0 - 7" 
then set cumcloze variables to delete every nth" 

517 PRINT "word. If cloze = 7 & cumcloze = 1, words l,8,l5 ... are" 
520 LOCATE 5, 17 
521 PRINT "deleted. If in addition cumcloze4 = 4, words lf4,8,11. .." 
524 LOCATE 6, 17 
525 PRINT "are deleted. If all cumcloze variables = the #s in their" 
528 LOCATE 7, 17 
529 PRINT "names, all Roman text is deleted. If clozev = 1, all" 
532 LOCATE 8, 17 
533 PRINT "vowel pointing is deleted from the Hebrew text. " 
548 LOCATE 10, 17 
549 PRINT "Run BITEX as many times as desired to create a series of" 
552 LOCATE 11, 17 
553 PRINT "files to use as a reading tutorial. The BASIC 'redo from" 
556 LOCATE 12, 17 
557 PRINT "start' prompt means redo only the variable you are on.." 
560 LOCATE 14, 17 
561 PRINT "Set cloze to 7 (Y/N) : (<CR> sets to 0)" 
564 LOCATE 15, 17 
565 PRINT "Set cumclozel to 1 (Y/N): (<CR> or N unsets)" 
568 LOCATE 16, 17 
569 PRINT "Set cumcloze2 to 2 (Y/N): (<CR> or N unsets)" 
572 LOCATE 17, 17 
573 PRINT "Set cumcloze3 to 3 (Y/N): (<CR> or N unsets)" 
576 LOCATE 18, 17 
577 PRINT "Set cumcloze4 to 4 (Y/N): (<CR> or N unsets)" 
580 LOCATE 19, 17 
581 PRINT "Set cumcloze5 to 5 (Y/N): (<CR> or N unsets) " 
584 LOCATE 20, 17 
585 PRINT "Set cumcloze6 to 6 (Y/N): (<CR> or N unsets)" 
590 LOCATE 21, 17 
591 PRINT "Set cumcloze7 to 7 (Y/N): (<CR> or N unsets)" 
594 LOCATE 22, 17 

. 595 PRINT "Set clozev to 1 (Y/N) : (<CR> or N unsets)"; 

600 LOCATE 14, 43: INPUT ; cloze$ 
clozecheck: 
610 IF cloze$ = " "  THEN cloze = 0: GOT0 cumlcheck 
615 IF cloze$ = "y" THEN cloze = 7: GOT0 cumlcheck 
620 IF cloze$ = "Y" THEN cloze = 7: GOT0 cumlcheck 
630 IF cloze$ = "n" OR cloze$ = "N" THEN 
635 LOCATE 14, 10 
640 PRINT "cloze: enter value between 0 & 7 : (<CR> sets to 0)" 
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645 
650 
655 
660 
665 
0)" 
670 
675 
680 
682 
683 
685 
"N" 
690 
695 
0 
696 
697 
698 

APPENDIX 8 (ctd) 
LOCATE 14, 45: INPUT ; cloze 
IF cloze = 0 THEN GOT0 cumlcheck 
IF cloze < 0 OR cloze > 7 THEN 
LOCATE 14, 10 

PRINT " cloze range 0 - 7, Reenter: (<CR> sets to 

LOCATE 14, 45: INPUT ; cloze 
GOT0 650 
END IF 
GOT0 cumlcheck 

END IF 
IF cloze$ <> "y"  OR cloze$ < >  "Y" OR cloze$ < >  "n" OR cloze$ < >  
THEN 

LOCATE 14, 10 
PRINT "cloze: enter Y(7) N(1-6) or <CR>(O): (<CR> sets to 

'I 

LOCATE 14, 45: INPUT ; cloze$ 
GOT0 clozecheck: 

END IF 
cumlcheck: 

'PRINT #6, "cloze$ = "; cloze$; " cloze = "; cloze 
LOCATE 14, 66: PRINT "set "; cloze 
LOCATE 15, 43: INPUT ; cloze$ 
cn = 1: a% = 15: GOSUB cumroutine: 
cumclozel = cumclozev 
LOCATE 15, 66: PRINT "set "; cumclozel 
'PRINT #6, "cumclozel = "; cumclozel; 
LOCATE 16, 43: INPUT ; cloze$ 
cn = 2: a% = 16: GOSUB cumroutine 
cumcloze2 = cumclozev 
LOCATE 16, 66: PRINT "set "; cumcloze2 
'PRINT #6, "cumcloze2 = "; cumcloze2; 
LOCATE 17, 43: INPUT ; cloze$ 
cn = 3: a% = 17: GOSUB cumroutine 
cumcloze3 = cumclozev 
LOCATE 17, 66: PRINT "set "; cumcloze3 
'PRINT #6, wcumcloze3 = "; cumcloze3; 
LOCATE 18, 43: INPUT ; cloze$ 
cn = 4: a% = 18: GOSUB cumroutine 
cumcloze4 = cumclozev 
LOCATE 18, 66: PRINT "set "; cumcloze4 
'PRINT #6, "cumcloze4 = "; cumcloze4; 
LOCATE 19, 43: INPUT ; cloze$ 
cn = 5: a% = 19: GOSUB cumroutine 
cumcloze5 = cumclozev 
LOCATE 19, 66: PRINT "set "; cumcloze5 
'PRINT #6, "cumcloze5 = "; cumcloze5; 
LOCATE 20, 43: INPUT cloze$ 
cn = 6: a% = 20: GOSUB cumroutine 
cumcloze6 = cumclozev 
LOCATE 20, 66: PRINT "set "; cumcloze6 
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796 'PRINT #6, "cumcloze6 = "; cumcloze6; 
798 LOCATE 21, 43: INPUT cloze$ 
800 cn = 7: a% = 21: GOSUB cumroutine 
802 cumcloze7 = cumclozev 
804 LOCATE 21, 66: PRINT "set "; cumcloze7 
806 'PRINT #6, "cumcloze7 = "; cumcloze7; 

810 LOCATE 22, 43: INPUT cloze$ 
clozevrtne: 
814 IF cloze$ = ""  THEN clozev = 0: GOT0 screendone 
818 IF cloze$ = " y "  OR cloze$ = "Y" THEN clozev = 1: GOT0 screendone 
822 IF cloze$ = "n" OR cloze$ = "N" THEN clozev = 0: GOT0 screendone 
826 IF doze$ < >  "y" OR cloze$ < >  "Y" OR cloze$ < >  "n" OR cloze$ < >  
"N" THEN 
830 LOCATE 22, 15 
834 PRINT "clozev: enter Y, N or <CR>: (Y=l N=O <CR>=O) I' 

838 LOCATE 22, 43: INPUT cloze$ 
842 GOT0 clozevrtne 
846 END IF 

cumroutine: 
900 IF cloze$ = ""  THEN cumclozev = -1: GOT0 exitcum 
904 IF cloze$ = "y"  OR cloze$ = "Y" THEN cumclozev = cn: GOT0 
exit cum 
908 IF cloze$ = "n" OR cloze$ = "N" THEN cumclozev = '-1: GOT0 
exitcum 
920 IF cloze$ < >  "y" OR cloze$ < >  "Y" OR cloze$ < >  "n" OR cloze$ < >  
"N" THEN 
924 LOCATE a%, 10 
928 PRINT "cumcloze"; 
930 LOCATE a%, 18 
931 . PRINT cn; " ="; cn; ": Y, N or <CR>: (<CR> or N unsets)" 
932 LOCATE a%, 43: INPUT cloze$ 
936 GOT0 cumroutine 
940 END IF 
exi tcum : 
944 RETURN 

screendone: 
LOCATE 22, 66: PRINT "set "; clozev 
PRINT #6, "cloze settings: cloze: "; cloze; ", cumcloze: "; 
PRINT #6, cumclozel; " " *  , cumcloze2; " "; cumcloze3; " "; 
PRINT #6, cumcloze4; " "; cumcloze5; " "; cumcloze6; " "; 
PRINT #6, cumcloze7; " "; "clozev = "; clozev 
CHAIN "BITEXTR2" 
END 
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1002 'Program BITEX.BAS is chained to BTXSCR.BAS 
1004 'using Include file BTXCOM.BI 
1006 'PROGRAM BITEX.BAS creates an output file from two input 
1008 'files, a Hebrew text file, and a Roman text file which has 
1010 'transliterated the Hebrew text. The output file displays 
1012 'first a line of Hebrew and then a line of Roman with each 
1014 'Roman word appearing beneath its corresponding Hebrew word. 
1016 'A cloze procedure is included which progressively deletes 
1018 'the Roman text until only the Hebrew is left. A block is 
1022 'also included for direct transliteration of Hebrew to Roman, 
1024 'to supplement the MLS-CTIU tables or to act independently. 

1026 'BLOCK 1. Initialise variables and move header information 
1027 'to BITEX output file (bf). 
1028 'Open files, declare variables and read first 400 bytes 
1032 'from Hebrew File (hf,#l) to BITEX File (bf,#3) 
1036 'Read in the contents of the BTXCOM.BI file 
1040 ' $INCLUDE: 'BTXCOM.BI' 

1100 PRINT #6, " Hebrew file = "; hebrew$ 'to confirm 
1150 PRINT #6, " Roman file = "; roman$ 'opened files 
1200 PRINT #6, " BITEX file = "; bitex$ 
1260 DIM ha(1 TO 200) AS STRING * 1 'Hebrew array 
1270 DIM ra(1 TO 200) AS STRING * 1 'Roman array 
1280 DIM ba(2, 200) AS STRING * 1 'BITEX array 
1300 DIM rwb(1 TO 80) AS STRING * 1 'Roman word buffer 
1320 DIM hwb(1 TO 80) AS STRING * 1 'Hebrew word buffer 
1350 DIM bl AS STRING * 1: DIM b2 AS STRING * 1 'Heb binary rd/wr 
1370 DIM b3 AS STRING * 1: DIM b4 AS STRING * 1 'Rom binary rd/wr 
1380 GOSUB nullarray: 
1390 rwc = 0: hwc = 0: 'Rom/Heb word counters 
1392 crwc = 0: chwc = 0 'cumulative word ctrs 
1394 rap1 = -1: hap1 = -1 'Rom/Heb array pointers 
1395 rpl = -1: hpl = -1 'BITEX array pointers 
1396 rread = 1: rpass = 1: hpass = 1 'first pass flags 
1399 heof = 0: reof = 0: 'Heb EOF(l), Rom EOF(2) 
1400 rwordfin = 0: hwordfin = 0 'end of proc'g wd flags 
1401 rskipflag = 0: hskipflag = 0 '1st pass control flags 
1410 twc = 1 'translit word ctr Block 6 
1440 FOR n = 0 TO 399 
1450 GET #I, , bl 'read 400 bytes 1 by 1 
1500 PUT #3, , bl 
1600 NEXT n 

1610 'Read 2-byte prt format instructions from hf to bf 
1620 GET #I, , bl: GET #I, , b2 'read 2-bytes 
1630 IF bl = CHRS(59) THEN 'if 1st byte = ; 
1640 PRINT #6, "Print format instructions in hf are:" 



COMPUTER-GENERATED TRANSLITERATION, gage 153 

APPENDIX 8 (ctd) 
DO 

PUT #3, , bl: PUT #3,  , b2 
PRINT #6, bl; b2; 
GET #1, , bl: GET #1, , b2 

LOOP UNTIL bl = CHRS(128) 'continue until MLS CR 
PUT #3, , bl: PUT #3, , b2 'write CR and go to next 
PRINT #6, ASC(b1); ASC(b2) 'block to read Heb text 

END IF 

'Skip first 400 bytes, print format instructions & CTIU 
'language delimiter in rf in order to position read pointer 
'at start of text. 
GET #2, 401, b3: GET #2, , b4 'skip 1st 400 bytes 
IF b3 = CHRS ( 59 THEN 'skip prt format instr 

GOSUB Readloop 'starting with ";" 
GET #2, , b3: GET #2, , b4 

IF b3 = CHRS(47) THEN 'skip lang delimiter 
GOSUB Readloop 'starting with " /"  
GET #2, , b3: GET #2, , b4 

ELSE 
PRINT #6, "Language delimiter not found in File #2." 
STOP 

END IF 
IF b3 = CHRS ( 47 THEN 'exits from 1870 above 
GOSUB Readloop 
GET #2,  , b3: GET #2, , b4 'b3 & b4 have 1st char 

END IF 'or prog stops 
PRINT #6, "First two characters of rf in b3 & b4 ="; 
PRINT #6, ASC(b3); ASC(b4) 
ra(1) = LEFTS(b3, 1) 
ra(2) = LEFTS(b4, 1) 'puts 1st char into ra 

readhf : 
2100 'BLOCK 2. Move one line from Hebrew file to Hebrew array. 
2150 FOR n = 1 TO 200 STEP 2 
2170 n 2 = n + 1  
2172 IF EOF (1) THEN EXIT FOR 
2200 GET #1, , bl: GET #1, , b2 'read 2-bytes 
2300 ha(n) = LEFT$(bl, 1) 'byte 1 into ha I... 
2400 ha(n2) = LEFTS(b2, 1) 'byte 2 into ha 2... 
2600 IF bl = CHRS(128) AND b2 = CHRS(1) THEN 

. 2620 EXIT FOR 'exit at MLS CR 
2630 ELSEIF EOF (1) THEN 
2640 EXIT FOR 
2650 END IF 
2700 NEXT n 
2750 'PRINT #6, "n = "; n; "n2 = "; n2 
2760 'PRINT #6, "Ascii codes in ha up to above values of n are:" 
2800 IF n >= 200 THEN 
2820 . PRINT #6, "" 'error: need to check 
2840 PRINT #6, "Hebrew line too lopg" 'text & shorten line 
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2860 STOP 
2900 END IF 
2930 ' FOR n = 1 TO 200 'print asc codes in ha 
2931 ' IF ha(n) = ""  THEN EXIT FOR 
2932 ' PRINT #6, ASC(ha(n) ; 
2934 ' NEXT n 
2980 'PRINT #6, "" 
2990 'PRINT #6, "End of Hebrew Array block" 

readrf : 
3000 'BLOCK 3. Move one line from Roman file to Roman array. 

'for 1st read only b3 
' &  b4 moved to ra at 
'1960 above. 

3010 IF rread = 1 THEN 
3014 a% = 3: rread = 0 
3016 ELSE a% = 1 
3018 END IF 
3100 FOR n = a% TO 200 STEP 2 
3200 n 2 = n + 1  
3210 IF EOF (2) THEN EXIT FOR 
3350 GET #2, , b3: GET #2, , 
3400 ra(n) = LEFTS(b3, 1) 
3450 ra(n2) = LEFTS(b4, 1) 
3600 IF b3 = CHR$ (128) AND ba 
3610 EXIT FOR 
3620 ELSEIF EOF (2) THEN 
3624 EXIT FOR 
3630 END IF 
3700 NEXT n 

'move char's into ra 
'up to & incl CR 

3720 'PRINT #6, "n = "; n; "n2 = "; n2 
3750 IF n >= 200 THEN 
3754 PRINT #6, "Roman line too long" 
3760 STOP 

0) THEN 

'print final values 

3770 END IF 
3780 'PRINT #6, "Ascii codes in ra for above values of n are:" 
3800 'FOR n = 1 TO 200 'print asc codes in ra 
3820 ' IF ra (n) = ""  THEN EXIT FOR 
3840 ' PRINT #6, ASC (ra (n) ) ; 
3860 'NEXT n 
3920 'PRINT #6, "": PRINT #6, "End of Roman Array block" 

rwb: 
4000 'BLOCK 4. Move one word from Roman array to Roman word buffer. 
4004 IF rcr = 1 THEN 
4006 PRINT #6, "Ram In ended before Heb: rcr, hcr = "; rcr; hcr 
4008 STOP 
4009 END IF 
4010 rbc = 0: rcc = 0: rspace = 0: 'Roman byte, char & 
4012 n = -1 'space ctrs set to 0 

'rpass is flag to mark 1st 
rwbloop : 
4014 n = n + 2: n2 = n + 1 
4018 rapl = rapl + 2: rap2 = rapl + 1 
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4022 IF ra(rap1) = CHR$ (0) AND ra(rap2) = CHR$ (0) THEN 
4026 reof = 1 'EOF flag - EOF needs 
4030 ra(rap1) = CHRS(32) 'space inserted as wd 
4032 ra(rap2) = CHRS(0) 'whose end it marks is 
4034 IF rspace > 0 THEN 'first not last in ma2 
4038 ' PRINT #6, "rap 1,2 at spc/EOF(2), go rwbend: rspace ="; 
4039 ' PRINT #6, rspace 
4042 GOT0 rwbend: 'keep byte ct consist 
4046 ELSE 'for translit block 
4050 ' PRINT #6, "rapl,2 at wd/EOF(2), goto rwctr: rspace ="; 
4052 ' PRINT #6, rspace 
4054 GOT0 rwctr: 
4058 END IF 
4062 END IF 
4064 IF ra(rap1) = CHRS(32) AND rpass = 1 THEN rpass = 2 
4065 ' First character space 
4068 IF ra(rap1) = CHRS(128) AND rpass = 1 THEN rpass = 2 
4069 ' First character carriage return (CR) 
4072 IF rgass = 1 THEN rpass = 0 
4076 IF rspace > 0 AND ra(rap1) = CHRS(32) THEN '2nd or more spc 
4080 IF rwordfin = 1 THEN 'real word processed 
4084 rspace = 0: rwordfin = 2 'space after real word 
4088 rap1 = rap1 - 2: rap2 = rap1 + 1 'adj for next read 
4092 GOT0 rwbend: 'read Heb & proc to ma 
4096 END IF 
4100 rspace = rspace + 1 'init space(s) & extra 
4104 GOT0 rwbproc: ' space (s 1 before word 
4108 ELSEIF rspace > 0 AND ra(rap1) = CHRS(128) THEN 

'this is either CR or 1st 
4112 rcr = 1 'Rom CRflag marks end 
4116 ra(rap1) = CHRS (32) 'line ending w spaces 
4118 ra(rap2) = CHR$(O) 'space substituted for 
4120 rspace = 0: rwordfin = 0 'CR for ma2 
4124 ' PRINT #6, "rapl,2 on spc/CR, go rwbproc: rspace="; 
4125 ' PRINT #6, rspace 
4128 GOT0 rwbproc: 
4132 ELSEIF rspace > 0 THEN 
4136 ' PRINT #6, "ra1,2 at new wd, go rwbend: rpass,rspace ="; 
4138 ' PRINT #6, rpass; rspace 
4140 rspace = 0: rwordfin = 0 'ptrs on 1st char new wd 
4144 rapl = rapl - 2: rap2 = rapl + 1 'adj ptrs for next cycle 

. 4148 GOT0 rwbend: 
4152 END IF 
4156 IF ra(rap1) = CHR$ (32) AND ra(rap2) = CHR$(O) THEN 
4160 rspace = rspace + 1 'first rspace 
4164 IF rpass = 2 THEN GOT0 rwbproc: 
4168 IF rwordfin = 2 THEN 'space after real word 
4172 rwordfin = 0 
4176 GOT0 rwbproc: 
4178 END IF 'signals real wd procssd 
4180 rwordfin = 1 



COMPUTER-GENERATED TRANSLITERATION, page 156 

APPENDIX 8 (ctd) 
4182 GOT0 rwctr: 
4184 ELSEIF ra(rap1) = CHRS(128) AND ra(rap2) = CHRS(0) THEN 
4186 rcr = 1: rwordfin = 0 'Rom CR flag 
4188 ra(rap1) = CHRS(32) : ra(rap2) = CHR$(O) 'init CR 
4190 IF rpass = 2 THEN 
4191 ' PRINT #6, "ra1,2 on init CR, goto rwbproc" 
4192 GOT0 rwbproc: 
4193 ELSE 
4194 ' PRINT # 6 ,  "ra1,2 on reg CR, goto rwctr, rspace ="; 
4195 ' PRINT #6, rspace 
4196 GOT0 rwctr: 'CR marks end ra: adv 
4197 END IF 'rwc & replace w space 
4198 END IF 'as this will be first 
4199 GOT0 rwbgroc: 'word in ma2 
rwctr : 
4200 rwc = rwc + 1: crwc = crwc + 1 
4202 IF rwc = 1 THEN 'allows for space not 
4203 rcc = rcc + 1 'proc to be replaced by 
4204 GOT0 rwbend 'spec CR in ma2 as 
4206 ELSE GOT0 rwbproc: 'this is last wd in ma2 
4210 END IF 
rwbproc : 
4230 rwb(n) = ra(rap1) : rwb(n2) = ra(rap2) 
4240 rbc = rbc + 2 '2 added to byte ctr 
4250 rcc = rcc + 1 '1 added to letter ctr 
4260 IF rcr = 1 THEN 
4264 GOT0 rwbend: 
4266 ELSEIF reof = 1 THEN 
4267 GOT0 rwbend: 
4268 END IF 
4300 v = ASC (ra (1121 AND 128 
4400 IF v = 128 THEN 'if vowel bit "1" then 
4420 n = n + 2 : n 2 = n + 1  'next 2 bytes read and 
4424 rap1 = rap1 + 2 'counted but character 
4425 rap2 = rap1 + 1 'count ignored 
4430 rwb(n) = ra(rap1) : rwb(n2) = ra (rap21 
4440 rbc = rbc + 2 
4450 IF n < 79 THEN GOT0 rwbloop: 'go to read next 2 bytes 
4460 END IF 
4600 IF n < 79 THEN GOT0 rwbloop: 'when n=79, bytes 79/80 
rwbend : 'have just been procssd 
4610 'PRINT #6, "rpass:"; rpass; " rbc, rcc, rwc, crwc:"; 
4611 'PRINT #6, rbc; rcc; rwc; crwc 
4612 'PRINT #6, "rcr, reof, rapl, n & contents of rwb:"; 
4613 'PRINT #6, rcr; reof; rapl, n 
4620 'FOR n = 1 TO 80 
4622 ' PRINT #6, ASC(rwb(n)); 
4624 'NEXT n 
4626 'PRINT #6, " " -  . PRINT #6, ""  
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hwb : 
5000 'BLOCK 5. Move one word from Hebrew array to Hebrew word 
buffer. 
5100 hbc = 0: hcc = 0: hspace = 0 'Heb byte, char & 
5110 n = -1 'space counters 
hwbloop : 
5120 n = n + 2: n2 = n + 1 
5130 hapl = hapl + 2: hap2 = hapl + 1 'hapl,2 governs ha 
5140 IF ha (hapl = CHRS (0 AND ha (hap21 = CHRS (0) THEN 
5150 heof = 1 'eof marker 
5151 ha(hap1) = CHRS (128) 'CR needed to mark 
5153 ha (hap21 = CHRS (1 'end of line 
5152 IF hspace > 0 THEN 
5160 ' PRINT #6, "hapl,2 on spc/EOF(l), go hwbend: hspace ="; 
5161 ' PRINT #6, hspace 
5164 hwb(n) = ha(hap1): 'to process CR without 
5166 hwb(n2) = ha(hap2) 'increasing byte count 
5170 GOT0 hwbend: 'for byte consistency 
5172 ELSE 'in translit block 
5173 ' PRINT #6, "hapl,2 on wd/EOF(l), go hwctr: hspace ="; 
5174 ' PRINT #6, hspace 
5175 GOT0 hwctr: 
5180 END IF 
5181 END IF 
5182 IF ha(hag1) = CHRS(32) AND hpass = 1 THEN hpass = 2 
5183 'First character space 
5184 IF ha(hap1) = CHRS(128) AND hpass = 1 THEN hpass = 2 
5185 'First character carriage return 
5186 IF hgass = 1 THEN hpass = 0 
5190 IF hspace > 0 AND ha(hap1) = CHRS(32) THEN 
5191 'Second or more space 
5192 IF hwordfin = 1 THEN 
5194 hspace = 0: hwordfin = 2 
5196 hap1 = hap1 - 2: hap2 = hap1 + 1 
5198 GOT0 hwbend: 
5199 END IF 
5200 hspace = hspace + 1 'covers init & extra 
5210 GOT0 hwbproc: 'sgace(s1 before word 
5220 ELSEIF hspace > 0 AND ha(hap1) = CHRS(128) THEN 
5224 ' PRINT #6, "hapl,2 on CR after spcs; go hwbproc: hspace ="; 
5225 ' PRINT #6, hspace 
5228 hspace = 0: hwordfin = 0 'CR follows spaces 
5232 GOT0 hwbproc: 'after last word of line 
5240 ELSEIF hspace > 0 THEN 
5242 ' PRINT #6, "hapl,2 on new wd - to hwbend:hpass,hspace ="; 
5243 ' PRINT #6, hpass; hspace 
5252 hspace = 0: hwordfin = 0 'must be start of new wd 
5254 hapl = hapl - 2: hap2 = hapl + 1 'adj ptrs for next cycle 
5256 GOT0 hwbend: 
5258 END IF 
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5260 IF ha(hap1) = CHRS(32) AND ha(hap2) = CHR$(l) THEN 
5262 hspace = hspace + 1 'first space, space ct+l 
5264 IF hpass = 2 THEN GOT0 hwbproc: 
5265 IF hwordfin = 2 THEN 
5266 hwordfin = 0 
6267 GOT0 hwbproc: 'avoid wd ct on init space 
5268 END IF 
5269 hwordfin = 1 
5270 GOT0 hwctr: '1st sp after wd goes w wd 
5272 ELSEIF ha(hap1) = CHR$ (128) AND ha(hap2) = CHRS (1) THEN 
5273 hwordfin = 0 
5274 IF hpass = 2 THEN 
5275 ' PRINT #6, "ha1,2 on init CR, goto hwbproc" 
5276 GOT0 hwbproc :. 
5278 ELSE 
5279 ' PRINT #6, "ha1,2 on reg CR, goto hwctr" 
5280 GOT0 hwctr: 
5281 END IF 'CR ends word & ha 
5282 END IF 
5283 GOT0 hwbproc: 
hwctr : 
5284 hwc = hwc + 1: chwc = chwc + 1 
hwbproc : 
5330 hwb(n) = ha(hag1): hwb(n2) = ha(hap2) 
5334 hbc = hbc + 2: hcc = hcc + 1 
5343 IF ha(hap1) = CHRS(128) AND ha(hap2) = CHR$(~) THEN 
5346 GOT0 hwbend: 
5347 END IF 
5348 v = (ASC(ha(hap2) 1 AND 128) 'test for vowel bit "1" in 
5350 IF v = 128 AND clozev = 1 THEN 'byte 2 (makes asc 128) 
5351 hwb(n2) = CHRS(1) 
5352 hap1 = hap1 + 2: hap2 = hap1 + 1 
5354 IF n < 79 THEN GOT0 hwbloop: 
5355 GOT0 hwbend: 
5356 END IF 
5358 IF v = 128 AND clozev = 0 THEN 
5364 hap1 = hap1 + 2: hap2 = hap1 + 1 'process vowel byte 
5368 n = n + 2: n2 = n + 1 'but dont adv char ctr 
5370 hwb(n) = ha(hap1): hwb(n2) = ha(hap2) 
5380 hbc = hbc + 2 
5388 IF n < 79 THEN 
5399 GOT0 hwbloop: 
5390 ELSE 
5392 GOT0 hwbend: 
5394 END IF 
5400 END IF 
5404 IF n < 79 THEN GOT0 hwbloop: 
hwbend : 
5450 IF ha(hap1) = CHRS(128) AND ha(hap2) = CHRS(1) THEN hcr = 1 
5451 'CR flag 
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5480 IF hwc < >  rwc THEN 

, rwc; ";"; "hwc ="; hwc 5482 PRINT #6, "": PRINT #6, "rwc ="-  
5484 PRINT #6, "Diff between # Heb & Rom wds proc: check text" 
5488 END IF 
5489 ' PRINT #6, "hpass:"; hpass; "hbc, hcc, hwc, chwc:"; 
5490 ' PRINT #6, hbc; hcc; hwc; chwc 
5491 ' PRINT #6, "hcr, heof, hapl, n & contents of hwb:"; 
5492 ' PRINT #6, hcr; heof; hapl; n 
5493 ' FOR n = 1 TO 80 
5494 ' PRINT #6, ASC (hwb(n) ; 
5496 ' NEXT n 
5498 ' PRINT #6, "": PRINT #6, ""  
5499 IF hwc < >  rwc THEN STOP 

6000 'BLOCK 6. Refine transliteration. 

6100 'Short qametz in final closed unaccented syllable. 
6101 'Check for stress marker in the word. If present, 
6102 'check for qametz in final syllable (unaccented). 
6104 'If present, make qametz short. 
6105 IF twc = rwc THEN 'to avoid processing 
6107 twc = twc + 1 'non-words, e.g.leading 
6109 GOT0 transproc 'spaces, blank line CRs 
6110 ELSE GOT0 rwbtoba2 
transproc: 
6112 IF rwc = 1 THEN 'give consistent byte 
6114 rbc = rbc + 2 'count to word 1 
6116 END IF 
6120 FOR n = 1 TO (rbc - 7) STEP 2 ' rbc-7 ' last 
6125 IF rwb(n) = CHRS(126) THEN GOT0 checklast: 'possible pos 
6130 NEXT n 'for secondary 
6132 GOT0 exitqam: 'stress marker 
checklast: 
6140 v = (ASC(hwb(hbc - 4) ) AND 128) 'indic if last pos vowel 
6145 IF v = 128 THEN GOT0 exitqam: 'syllable must be open 
6150 IF rwb(rbc - 3) = CHRS(104) THEN GOT0 exitqam: 'final he 
6155 IF rwb(rbc - 3) = CHRS(97) THEN GOT0 exitqam: 'fin aleph 
6160 IF rwb(rbc - 3) = CHRS(65) THEN GOT0 exitqam: 'fin aleph 
6170 IF rwb(rbc - 5) = CHRS (19) THEN 'penult char qametz 
6174 rwb(rbc - 5) = CHRS(137) 
6178 GOT0 exitqam: 
6180 END IF 
exi tqam: 
6191 'PRINT #6, "n = "; N; "v = " ; V; " rwb(rbc-5) = "; 
6192 'PRINT #6, ASC(rwb(rbc - 5)); 
6193 'PRINT #6, " rwb(rbc-3) = "; ASC(rwb(rbc - 3)) 
6194 'PRINT #6, "" 
6195 IF rwc = 1 THEN 'to restore byte count 
6197 rbc = rbc - 2 'to word 1 
6198 END IF 
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rwbtoba2 : 
7000 'BLOCK 7. Move one word from Roman word buffer to BITEX2 array 
7002 'and align. 
7006 IF rpass = 2 THEN GOT0 ba2spec: 
7010 IF rwc = 1 AND rskipflag = 0 THEN 
7011 GOT0 baaspec: 
7012 ELSE GOT0 rlineup: 
7013 END IF 
baaspec : 
7015 'Roman text must be enclosed between Heb hardspaces (or 
7016 'other Heb characters) & end with Heb CR to align with Heb 
7017 'text in bf 
7020 ba(2, 199) =CHR$(128): ba(2, 200) =CHR$(l) 
7030 ba(2, 197) =CHR$(252): ba(2, 198) =CHR$(l) 
7040 rpl = 197: rp2 = 198 
7045 IF rpass = 2 THEN 
7047 rpass = 0 
7049 rskipflag = 1 'to avoid duplicating first pass 
7050 END IF 'routine at 7010 above 
rlineup: 
7100 IF hcc > rcc THEN 
7110 FOR n = 1 TO ((hcc - rcc) * 2) STEP 2 'move spaces to Rom 
7120 rpl = rpl - 2: rp2 = rpl + 1 'line - the exceptn 
7130 ba(2, rgl) = CHRS(32) 
7132 ba(2, rp2) = CHR$(O) 'rp = Rom ba2 ptr 
7140 NEXT n 
7144 END IF 

8000 'BLOCK 8. Cloze procedure. 
8715 FOR i = 1 TO 7 
8152 IF crwc = cumclozel THEN GOT0 clozeloop: 'initial cloze 
8153 IF crwc = cumcloze2 THEN GOT0 clozeloop: ' &  cumcloze 
8154 IF crwc = cumcloze3 THEN GOT0 clozeloop: 'set at start 
8155 IF crwc = cumcloze4 THEN GOT0 clozeloop: ' &  updated 
8156 IF crwc = cumcloze5 THEN GOT0 clozeloop: 'below 8171-7 
8157 IF crwc = cumcloze6 THEN GOT0 clozeloop: 
8158 IF crwc = cumcloze7 THEN GOT0 clozeloop: 
8159 GOT0 nexti 
clozeloop: 
8160 rpl = rpl - 2: rp2 = rpl + 1 
8161 IF rwc = 1 THEN 
8162 ba(2, rpl) = CHRS(46) 'makes up for already 
8163 ba(2, rp2) = CHR$(O) 'inserted Heb hd spc 
8164 ELSE 
8165 ba(2, rpl) = CHR$(32): ba(2, rp2) = CHR$(O) 
8166 END IF 
8167 FOR n = 0 TO (rbc - 3 )  STEP 2 
8168 rpl = rpl - 2: rp2 = rpl + 1 
8169 ba(2, rpl) = CHRS(46): ba(2, rp2) = CHR$(O) 
8170 NEXT n 



8171 IF crwc = 
8172 IF crwc = 
8173 IF crwc = 
8174 IF crwc = 
8175 IF crwc = 
8176 IF crwc = 
8177 IF crwc = 
8178 clozef lag 
nexti : 
8180 NEXT i 
8181 'IF clozeflag = 
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cumclozel THEN cumclozel = cumclozel + cloze 
cumcloze2 THEN cumcloze2 = cumcloze2 + cloze 
cumcloze3 THEN cumcloze3 = cumcloze3 + cloze 
cumcloze4 THEN cumcloze4 = cumclozel + cloze 
cumcloze5 THEN cumcloze5 = cumcloze5 + cloze 
cumcloze6 THEN cumcloze6 = cumcloze6 + cloze 
cumcloze7 THEN cumcloze7 = cumcloze7 + cloze 
= 1 

1 THEN 
8182 clozeflag = 0 
8184 GOT0 hwbtobal: 
8186 ELSE 
8187 GOT0 regloop: 
8188 END IF 
regloop : 
7200 'Concluding BLOCK 7. 
7230 FOR n = 0 TO (rbc - 1) STEP 2 
7235 n2 = n + 1 
7237 rpl = rpl - 2: rp2 = rpl + 1 
7240 ba(2, rpl) = rwb(rbc - n2) 'move Rom words rev seq 

7245 ba(2, rp2) = rwb(rbc - n) 
7250 NEXT n 

hwbtobal : 
9500 'BLOCK 9. Move one word from Hebrew word buffer to BITEXl array 
9501 'and align. 
9502 IF hpass = 2 THEN GOT0 balspec: 
9504 IF rwc = 1 AND hskipflag = 0 THEN 
9506 GOT0 balspec: 
9508 ELSE GOT0 hlineup: 
9509 END IF 
balspec : 
9510 ba(1, 1) = CHRS(124) 'Heb delimiter to ctl rt margin 
9511 ba(1, 2) = CHRS(1) 
9512 hpl = 1: hp2 = 2 'set ptrs for FOR loop 
9515 IF hpass = 2 THEN 
9516 hpass = 0 
9517 hskipflag = 1 
9518 END IF 
hlineup : 
9520 IF rcc > hcc THEN 
9570 FOR n = 1 TO ((rcc - hcc) * 2) STEP 2 'move spaces to Heb 
9580 hpl = hpl + 2: hp2 = hpl + 1 'line - the rule 
9590 ba(1, hpl) = CHR$(32): ba(1, hp2) = CHRS(1) 
9600 NEXT n 
9670 END IF 
9680 IF heof = 1 THEN hbc = hbc + 2 'CR inserted without byte ct 
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9700 FOR n = 1 TO hbc STEP 2 'when eof at hwbloop: to keep byte 
9710 n2 = n + 1 'ct consist for translt blck. Byte 
9720 hpl = hgl + 2: hp2 = hpl + 1 'ct now increasd to groc CR 
9730 ba(1, hpl) = hwb(hbc - (hbc - n)) 'move Heb words in 
9740 ba(1, hp2) = hwb(hbc - (hbc - n2)) 'regular sequence 
9750 NEXT n 
9752 IF hcr = 1 THEN 
9758 GOT0 alignend: 
9760 ELSEIF heof = 1 THEN 'eof marker 
9762 GOT0 alignend: 
9764 ELSE 
9770 FOR n = 1 TO 80 
9772 rwb(n) = CHR$(O) 
9774 hwb(n) = CHRS(0) 'set word buffers to null 
9776 NEXTn 
9780 GOT0 rwb: 
9790 END IF 
alignend : 
9800 'PRINT #6, "": PRINT #6, "Final value of ptrs & counters:" 
9810 'PRINT #6, "hapl,2 9"; hapl; hap2; "rapl,2 ="; rapl; rap2 
9820 'PRINT #6, "hbc, rbc ="; hbc; rbc; "hcc, rcc ="; hcc; rcc; 
9830 'PRINT #6, "hwc, chwc ="; hwc; chwc; " 
9831 'PRINT #6, "rwc, crwc ="; rwc; crwc 
9840 rpl = rpl - 2: rp2 = rpl + 1 'move Heb delimiter as 
9850 ba(2, rpl) = CHRS(124) 'first char in Rom line 
9851 ba(2, rp2) = CHRS(1) 
9860 'PRINT #6, "hpl, hp2 ="; hgl; hp2; "rpl, rp2 ="; rpl; rp2 
9870 'PRINT #6, "Final contents of Heb bal are:" 
9880 'FOR n = 1 TO 200 
9890 ' PRINT #6, ASC(ba (1, n) ; 
9900 'NEXT n 
9910 'PRINT #6, "" 
9920 'PRINT #6, "Final contents of Rom ba2 are:" 
9930 'FOR n = 1 TO 200 
9940 ' PRINT #6, ASC(ba(2, n)); 
9950 'NEXT n 
9960 'PRINT #6, "": PRINT #6, "End of align block" 

10000 'BLOCK 10. Move BITEX array to BITEX output file. 
10100 FOR n = 1 TO 200 STEP 2 'write bal to CR to bf 
10110 n2 = n + 1 
10120 PUT#3, , ba(1, n): PUT#3, , ba(1, n2) 
10140 I F b a ( l f n ) = C H R $ ( 1 2 8 ) A N D b a ( 1 , n 2 ) = C H R $ ( 1 ) T H E N  
10142 GOT0 writebaa: 
10144 END IF 
10150 NEXT n 
10160 IF n2 >= 200 THEN 
10161 PRINT #6, "bal exceeded length, n2 ="; n2: 
10162 STOP 
10163 END IF 
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writeba2 : 
10180 'PRINT #6, "n, n2 for bal ="; n; n2 
10190 hhsflag = 0 'Heb hard space flag 
10200 FOR n = 1 TO 200 STEP 2 
10210 n2 = n + 1 
10214 IF hhsflag = 1 THEN 
10216 GOT0 ba2proc: 
10220 ELSEIF ba(2, n) =CHR$(O) AND ba(2, n2) =CHR$(O) THEN 
10222 GOT0 nextni: 
10224 ELSEIF ba(2, n) = CHRS(124) AND ba(2, n2) = CHRS(1) THEN 
10226 hhsflag = 1 'denotes Heb delimiter found 
10228 GOT0 ba2proc: 
10230 ELSE 
10232 PRINT #6, "Heb delimtr not found as first char of ba2" 
10236 STOP 
10238 END IF 
ba2proc : 
10250 PUT #3, , ba(2, n) 
10255 PUT #3, , ba(2, n2) 'write ba2 to CR to bf 
10260 IFba(2, n) =CHR$(128) ANDba(2, n2) =CHR$(l) THEN 
10261 GOT0 bawrend: 
10262 END IF 
nextni : 
10270 NEXT n 
bawrend : \ 

10300 'PRINT #6, "": PRINT #6, "n,n2 ="; n; n2; " , " *  I 

10301 'PRINT #6, "hhsflag ="; hhsflag 
10310 'PRINT #6, "End of write block" 
10320 IF EOF(1) THEN 
10330 IF EOF(2) THEN 
10350 PRINT #6, "Run completed" 
10352 GOT0 closing 
10404 ELSE 
10405 PRINT #6,, "EOF (1) and EOF (2) not coincident" 
10406 STOP: GOT0 closing 
10407 END IF 
10410 ELSEIF EOF(2) THEN 
10411 PRINT #6, "EOF(2) and EOF(1) not coincident" 
10412 STOP: GOT0 closing 
10414 END IF 
10415 hwc = 0: rwc = 0: twc = 1 'reset counters, flags 

. 10416 hpass = 1: rpass = 1 ' &  pointers for next 
10418 rap1 = -1: hap1 = -1: hpl = -1 ' line 
10419 rskipflag = 0: hskipflag = 0 
10420 rwordfin = 0: hwordfin = 0 
10421 rcr = 0: hcr = 0 
10422 GOSUB nullarray 
10430 GOT0 readhf: 
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nullarray: 
19100 FOR n = 1 TO 200 
19110 ha(n) = CHR$(O) 
19120 ra(n) = CHR$(O) 
19130 ba(1, n) =CHR$(O) 
19140 NEXT n 
19160 FOR n = 1 TO 80 
19170 rwb(n) = CHR$(O) 
19180 hwb(n) = CHR$ (0) 
19190 NEXT n 
19200 RETURN 

Readloop : 
20100 FOR n = 1 TO 50 
20200 GET #2, , b3: GET #2, , b4 
20300 IF b3 = CHRS(128) THEN EXIT FOR 
20400 IF n = 50 THEN 
20500 PRINT #6, "Start of file #2 text not found in Readloop" 
20520 PRINT #6, "b3 asc =" ; ASC (b3) ; "b4 asc =" ; ASC (b4) 
20540 STOP 
20560 END IF 
20600 NEXT n 
20700 RETURN 

closing: 
29000 CLS 
29100 LOCATE 2, 10: PRINT "Program run complete." 
29110 LOCATE 4, 10: PRINT "Hebrew file = "; hebrew$ 
29120 LOCATE 5, 10: PRINT "Roman file = "; roman$ 
29130 LOCATE 6, 10: PRINT "Bitex file = "; bitex$ 
29140 LOCATE 8, 10 
29141 PRINT "Do you want another run with the above input files" 
29150 LOCATE 9, 10 
29151 PRINT "but with a new BITEX output file and cloze settings?" 
29160 LOCATE 11, 10 
29161 PRINT "Answering Y returns you to the file creation and cloze" 
29170 LOCATE 12, 10 
29171 PRINT "screens for another run. At the file creation screen" 
29180 LOCATE 13, 10 
29181 PRINT "pressing <CR> returns the above files." 
29184 LOCATE 15, 10 

. 29185 PRINT "Answering N will end the program." 
29190 LOCATE 17, 10: INPUT ; "Another program run (Y/N):", answ$ 

SELECT CASE answ$ 
CASE "y" : filesw = 1: CHAIN "BTXSCR2" 
CASE "Y": filesw = 1: CHAIN "BTXSCR2" 
CASE "n": PRINT #6, "END": END 
CASE "N": PRINT #6 ,  "END": END 
CASE ELSE: PRINT "Response out of range" 
END SELECT 
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APPENDIX 9(a) 

Genesis Ch 1, vs 1 & 2: Hebrew text 

in  Hebrew 9-pt proportionallv spaced ancient alphabet 
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I 

Genesis Chl, vs 1 & 2: Transliteration I 
I 

in  Roman 9-pt proportionally spaced "classicalw alphabet (top) 

and "classical alternativew alphabet (bottom) 

ber8'Ht bar$ ' W h i m  

'eg ha88maayim we'eg hii'i-re?: 

wehP'8-res hlyesih wib6hfi weh64ek 'al-pen6 p h 6 m  

werfi-ah '616him merahepet 'al-pen6 haml-im: 

wayb'mer '616him yehi '6r 

wayhi-'6r: 

wayar' '616him 'eph8'6r k4-t6b 

wayabdbl '&lahim bbn hi'& fiben hah6-fek: 

wayiqri' '616him 13'6r y6m welahb4ek qiri '  Ii-ylih 

way hi-'ere!! way hi-bij-qer y6m 'eh@ 

bera'shith bari' '616him 

'eth hashima-yim we'eth hi'8-retz: 

wehi'i-retz hdyethih th6hii wibh6hii weh6-shekh 'al-pen6 theham 

weribah 'i516hPm merahe-pheth 'al-pen6 haml-im: 

way6s'mer '616him yehi '6r 

way hi-'&: 

wayar' '616him 'e th-hi'6r ki-tbbh 

wayabhdhGl '6lbh4m ban hi'& fibhgn hah6qshekh: 

wa yiqri' '616him 18'6r yam welah6.shekh qirL' 18-yl8h 

way hi-'e-rebh wa yhi-bh6-qer y6m 'ehidh: 



APPENDIX 9(c) 

Genesis Chl, vs 1 & 2: Transliteration 

in Roman 9-pt ~rovortionallv spaced "modern" alphabet (top) 

and "simplified modernw alphabet (bottom) 

bere'shit biir8' '616hirn 

'et hashiima-yim ve'et h8'8-retz: 

veh8'ii-retz hiyetah t6hh viibhahh veh6-shekh 'al-pen6 tehbm 

verii-ah 'i516him merahe-phet 'al-pen3 hamlim: 

vay6-'mer '516h4m yehP '6r 

vay hi-'br: 

vayar' 'Whim 'et-hii'6r ki-t6bh 

vayabhdd '6l6hf m bgn hi'6r hbh8n hah6shekh: 

vayiqr8' '616hl^m 18'br yam velah6-shekh qiirii' 1GylBh 

vayhz-'e-rebh vayhi-bh6-qer ybm 'eh8d: 

/h/ 

bere'shit 

bere'shit bara' 'elohim 

'et hashama-yim ve'et ha'aeretz: 

veha'a-retz hayetah tohu vavohu veho-shech 'al-pene tehom 

veru-ah 'elohim merahe-fet 'al-pene hama-im: 

vayoa'mer 'elohim yehi 'or 

vayhi-'or: 

vayar' 'elohim 'et-ha'or ki-tov 

vayavdel 'elohim ben ha'or uven haho-shech: 

vayikra' 'elohim la'or yom velaho.shech kara' la-ylah 

vayhi-'erev vayhi-vomker yom 'ehad: 
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APPENDIX 9(d) 

Genesis Ch 1, vs 1 & 2: BITEX output 
in  Hebrew 9-pt fixed space ancient alphabet 

and Roman 9-pt fixed space "classical" alphabet 



APPENDIX 9(e) 
Genesis Ch 1, vs 1 & 2: BITEX output 

in  Hebrew 9-pt fixed space ancient alphabet 
and Roman 9-pt fixed space "classical alternative" alphabet 
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APPENDIX 9(f) 
Genesis Chl, vs 1 & 2: BITEX output 

in Hebrew 9-pt proportionally spaced ancient alphabet 
and Roman 9-pt proportionally spaced "modern" alphabet 



COMPUTER-GENERATED TRANSLITERATION, page 1 7 1 

APPENDIX 9 ( 4  

Genesis Ch 1, vs 1 & 2: BITEX output 

in  Hebrew 9-pt proportionally spaced ancient alphabet 

and Roman 9-pt proportionally spaced "simplified modern" alphabet 

n*wxlg I 

bere'shit l 
1 

I 

n*?5# ~ 7 3  n*@mq I .. 
'e lohim bara' bere 'shit  l 

:Y$? ng? . . a:&$? ng I 
ha'a-retz: ve'et hashamaayim 'e t l  

i *29-5y 7@6? . . 3 wh 3n*3 r : r  y+; I 

t ehom 'al-pene veho-shech vavohu t o h u  hayetah  veha'a-retzl  

:n*h . -  - *;$-5y ngfi3p . .  . 5 .. 1 l 
hama-im: 'al-pene merahe-f e t  'e lohim veru-ah l 

19% *?! :p.hJ lp6! I .. 
'or yehi  'elohim vayom'mer l 

1 -  I . .- 
vayhi-'or: 

a i r * ?  iixn-ng ? .  ny15x ..? yvl 
ki - tov  'et-ha'or 'elohim vayar' 

:7~68  y ? ~  iiq )q n*75 x ..? 5 w l  

I 
I 

I 

I 

haho-shech: uven  ha'or ben 'elohim vayavdel l 

3 r:r x7;r 7 ~ 6 3  ni* T~N) ny15x xg:! I 
..? 

la-yIah kara' velaho-shech yom la'or 'elohim vayikra ' l  

:mr T ... ni* i@-*?y a$-*?y I . . 
'ehad: yom vayhi-vo-ker vayhi-'e-rev l 



APPENDIX 9(h) 
Genesis Ch 1, vs 1 & 2: BITEX stane-one doze output 
in Hebrew "screen size" fixed spaced modern alphabet 

and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

u a y h i - ' o r  : 1 
3is-17 iiug-n. a i a S ~  . .  u l11  I 

' s t - h a ' o r  ' e l o h i m  u a y a r ' l  ...... 
C 

:iwhg I i 1 l r ~  a i q S ~  . . 51311 I 
h r h o g s h e c h r  uuen h a ' o r  ben ' e l o h i m  v a r a v d e l  1 

< < 
n>;)  N ~ G  l ~ h j l  o i l  7 i w 5  T a  . . iqyl I 
l a m y l a h  K a r a '  v e l a h o m s h e c h  yom l a 8 0 r  ' e l o h i m  ........ I 

: a i l  i a i - i q : l  n g - v v 1  . . I 
' ehad  r yom wayh i -uo -  Ker  ............ I 
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APPENDIX 9(ir 
Genesis Ch 1, vs 1 & 2: BITEX stage-two doze  output 
in Hebrew "screen size" fixed spaced modern alphabet 

and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

ainn 
..... 

h a ~ o - s h a c h :  uuan hr'or ... 'elohim uayrudel 1 
C 

a + $  T mi! l d h j !  a i l  i i u )  a1qS.e . . q?;l I 
la- ylah Kara' ue l a h o g r h e c h  ... la'or 'rlohim ........ I 

1 a i l  i?$- lq l r  3 1 5 - l q : ~  . . I 
...... yom vayhi-uo-krr . . . . . . . . . . . . I  



r 
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APPENDIX 9( i] 
Genesis Ch 1, vs 1 & 2: BITEX stage-three cloze output 

in  Hebrew "screen sizew fixed spaced modern alphabet 
and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

. . . . . . . . . I  

I 
I 

7 .  . . u?? n1ww)q I 
b a r a '  b e r e ' r h i t l  ....... 

C 

:lqq n??! . . a:$ $;i n5 I 
u e ' e t  'at! .......... ........... 

< 
oinn -I?-52 lNh! . . 1 ~i 1 i n  np;q V J $ ~  I 

.... ..... \ a l - p e n s  .......... vavohu h a y e t a h  u * h a ' a m r e t z  1 

:a:$;i '17-$2 n ~ h  . . .  ' 5  . . nil! . I  
........ ' a l -pene  .......... ' e l o h i m  u e r u - a h )  

~ i u  l i y  alq'5.g . . 1 9 ~ : ~  I 
' o r  y e h i  ....... u a y o 9 ' m e r  1 

: ~ i u - l q : ~  1 
. . . . . . . . . . I  

ziu-l? ~iuq-ng a . . u y ~  I 
' e t - h a ' o r  v a y a r ' l  ...... ....... 

< 
:lwh;i ll a i  liuq 1-3 W $ ~ M  . . ~TZJ I 

h a h o - r h e c h :  .... h a ' o r  ... ' e l o h i m  v a y a v d w l l  
< 

n>75 : T ~ 7 3  1wiljl ail ~ i u 5  T a ,  . . N ~ ; J  I 
l a o y l a h  ..... u * l a h o * s h e c h  ... l a ' o r  ' e l o h i m  . . . . . . . . I  

:T!F ail 195-lqy ~ J ~ + V : J  . . I 
...... yom u a y h i - u o - k e r  . . . . . . . . . . . . I  



......... I 
I 
I 

a  . . r:? nlwmq I 
....... b a r a 8  . . . . . . . . . I  

C 

: y ' g  "?!! . . 0; n! 1 
u I ' e t  ' e t l  .......... ........... 

ainn v?+y C 

. . n i  $ m'n q ; g  y y y  f I 
..... ' a l - p a n e  .......... uauohu .... h a y e t a h  . . . . . . . . . . . I  

C : a y y  -1?-52 n d ~ q  . . .  a1q5.e . . !;7! I 
' a l - p a n e  ' r l o h i m  I ........ .......... ....... 

i i ~  - q ;  a-q'5a q f i i d j  . . I 
# o r  . . . . . . . . . . .  u a y o m ' m e r l  

: l i r y l : ~  1 
.......... I 

a iu - i?  Mwg-nn ' 5  . . u,:~ I 
...... ' e t - h a ' o r  ....... u a y a r O  1 

C 

: l w i q  1 1 1 %  a  . . h 1 1  I 
h a h o - s h e c h :  .... h a 8 0 r  ... ' e l o h i m  . . . . . . . . I  

C 

n 5 - 5  T : T m a  l w i r j !  a i l  i i u ?  a - q 1 5 ~  . . u2a:l I 
1 a 0 y l a h  ..... u Q l a h o m s h e c h  ... l a 8 0 r  ....... . . . . . . . . I  

: ~ y  a i l  1 9 9 - 1 q ; ~  377-7qy . . I 
............ ...... yom . . . . . . . . . . . . I  

r 

COMPUTER-GENERATED TRANSLITERATION, page 1 7 5 

APPENDIX 9(kr 
Genesis Ch 1, vs 1 & 2: BITEX stape-four cloze output 
in Hebrew "screen size" fixed spaced modern alphabet 

and Roman modified "screen size" fixed spaced "simplified modern" alphabet 
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APPENDIX 9(1) 
Genesis Ch 1, vs 1 & 2: BITEX stane-five cloze output 
in  Hebrew "screen size" fixed spaced modern alphabet 

and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

. . . . . . . . . I  

I 

I 
a1qS.g N?+ . . nlwu7q I ....... b a r a '  . . . . . . . . . I  

C 

:y'!$g "??I . . a+g nv 1 
.......... u . ' c t  ........... . . . I  

< 
ainn 11?-5y ldh! . . mi; rnh n v p  Y &  I 

' a l - p e n +  h a x e t a h  . . . . . . . . . . . . I  ..... . . . . . . . . . . . . . . . . . . . .  
C 

:a:!= 1 1 -  ngiilq alq5,g . . .  . . I 
' e l o h i r n  . . . . . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . .  

i i ~  yt: alq5.g iguq l  . . I 
' o r  . . . . . . . . . . .  u a r o * ' m e r  1 

: i i u - y i : 1  1 
. . . . . . . . . . I  

~ i u - 1 7  i iug-nn  ISM . . u ? l l  I 
' e t - h a ' o r  I . ..... . . . . . . . . . . . . .  

C 

:1$hc 1 - 2 1  i i u g  1 - 2  a l q 5 ~  5 ~ ~ 1 1  . . I 
h a h o - o h e c h :  . . . . . . . . . . . .  ' e l o h i r n  . . . . . . . . I  

< 
n::: i n $  l g b j l  a i l  i i u :  alq5.y . . M ~ P J  I 
l a - r l a h  . . . . . . . . . . . . . . . . . . . .  l a ' o r  ....... . . . . . . . . I  

: ~ I J C  a i l  i a i - l a l l  YII-V:~ . . I 
...... rom ............ . . . . . . . . . . . . I  
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APPENDIX 9(m) 
Genesis Ch 1, vs 1 & 2: BITEX stage-six cloze output 
in Hebrew "screen size" fixed spaced modern alphabet 

and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

nlwmp 1 
. . . . . . . . . I  

I 
I 

u l q ' 5 ~  . . w 7 ~  n y h n q  I 
......... ....... b a r a '  I 

C : r l ~ q  n ~ !  . . a : a l z  n~ I 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  

C 

uinn ?I?-$2 1wtt! . . mi; mn n v g  Y &  j I 
h a y e t a h  . . - - - . . - . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C 
: u y a  ~ 1 q - 5 2  n&q . ,  . . . 1 I 

I . . . . . . . . . . . . . . . . . . . . . . . . . .  'elohin . . . . . . . I  
i i w  10: ZI~$+W . . 7 ~ u : j  I 

(or . . . . . . . . . . . . . . . . . . . .  I 
: 7 i u - y t y  1 
.......... I 

a i u - 1 ~  ~ i q - n g  ulq!~,~ . . w711 I 

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . I  
C 

: l ~ $ i l a  1 i 1-g uy1'5.g . . 511:~ I 
. . . . . . . . . . . . . . . . . . . . . . .  'slohim . . . . . . . . I  

C C 

1: ~ 7 3  1$il>? a i l  ~ i w 5  T ulqS,? . . w y : l  I 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  la'or ....... . . . . . . . . I  

: ~ y !  u i q  335-1y1:l n$-v:j . . I 
...... yom ............ . . . . . . . . . . . . I  
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APPENDIX 9(n) 
Genesis Ch 1, vs 1 & 2: BITEX stage-seven cloze output 

in Hebrew "screen size" fixed spaced modern alphabet 
and Roman modified "screen size" fixed s ~ a c e d  "simplified modern" alphabet 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  
ainn -1?-5y . . 7 ni; n n v p  YJ& I 

. . . . . . . . . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
< 

:a:?n ' I ? - ~ Y  n d , ~  . . .  o l q " 7 ~  . . $i! .I 
. . . . . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 i ~  a-q+,y . . 7 ~ u : l  I 
. . . . . . . . . . . . . .  . . . . . . . . . I  

: 7 i&Z - -qy  1 

. . . . . . . . . . I  
3 iu - lq  7iuq-ng a y 1 ' 5 ~  . . u v l  I 
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APPENDIX 9(0) 
Genesis Ch 1, vs 1 & 2: BITEX stage-eight d o z e  output 

in Hebrew "screen size" fixed spaced modern alphabet 
and Roman modified "screen size" fixed spaced "simplified modern" alphabet 

. . . . . . . . . . . . . . . . . . . . . . . . . .  .,.I 
oinn 1 1 9 - 5 ~  lwn I 9n3 1 jnn n n v  y w n  I I 
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This page is inserted to facilitate optional printing on both 
sides of the page, each figure, appendix or references starting 
with an odd number. 
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