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T I N L A P - 2 :  P R O G R A I l  AND A B S T R A C T S  

TINLAP-2 will consist of six sequential sessions, each of which 

wi11 address questions of current theoretical interest and 

questions on long-range res-ea~ch direct ions.  In each session 

researchers from artificial intelligence, linguistics, psych- 

ology, and philosophy will focus their points of view on a 

particular topic (see schedule below). 

Proceedings will be ava i l ab l e  before the meeting. Each author 

will give a 10-15 minute presentation (which may include s cri- 

tique of other papers, an amplification of points in the w r i t r  

ten paper, etc . )  followed by a 90 minute discussion period 

where questions and cfiments from the audience will be welcome. 

There will be other interesting evencs during and after the 

workshop, including the ACL Annual Meeting, a banquet, several 

opportunities for informal discussions, and events associated 

rlith the Linguistic Institute, to be held at the Universitv 

of Illinois this summer. The LSA (Linguistic Society of 



TINLAP-2 4 

America) aeeting will b e  he ld  a t  the  U n i v e r s i t y  of I l l i n o i s  

immediately a f t e t  T'LNLAP-2, J u l y  25-30.  I f i formation a h o u t  

the  LSA meetling can be obtainled from Prores so r  Braj Kachru, 

Department of L i n g u i s t i c s ,  Univers i ty  o f  Illinois. 

The program f o r  TINLAP-2 is listed immediately be low The frame 

number f o r  t h e  abstract  i s  given i n  pa ren theses .  h t : s e n t a t i o n s  for 

whhh no abstract was available arg designated wi th  an a s t e r i s k .  

J u l y  24 7 :00  pm Reception and Reg i s t r a t i on  a t  Levis 

9:00 pm F a c u l t y  center ;  Snacks 2nd Cash Bar 

J u l y  L 3  9:OO am LANGUAGE REPRESENTATION AND PSYCHOLOGY 

11-45 am 
Chair: Dedre Gentner,  BBN ( 7 )  

David Pmelhar t , Univer si t y  u f  

C a l i f o r n i a  , San Diego* 

Roger Schank, Yale>'< 

Leot lard  Talmy, Neuropsychiatr ic  

I n ~ t i t u t e  of Los Angeles,  U'CLA 

T e r r y  Winograd, S tanford  and Xerox PARC 

William TJoods, BBWk 

1:30 pm- LANGUAGE REPRESENTATION AND REFERENCE 

4': 15 pm Chair: Bpnnie Lynn Webber-, BBN (LO) 

P a n e l i s t s  : 

hn Anderson, Yale (11) 



T I N L A P - 2  

July 25 

July 26 

(Representatioh and ~ e f e r e n c e )  

Herber\b Clark, Stanford (13) 

indrew Ortony, University of I l l i n o i s  (14) 

3arbara Par tee ,  University of 

Massachusetts (15) 

Zandace Sidner &$IT (16)  

Informal DiHscussion; Cash Bar and Snacks; 

Levis Faculty Center 

9 : 0 0  a m -  DLSCOURSE: SPEECH ACTS AND DIALOGUE 

11:45 em Chair : Barbara Grosz, SRI  In te rna t iona l  ( 1 7  ) 

Pahe l i s t s :  

Joseph Grimes. Cornell (18) 

Jer ry  Morgan, University of I l l i n o i s  (119) 

David Olson, Torohto  (20)  

Raymond Pergault  , Toronto* 

Andee Rubin, BBN (21) 

1 : 30 pm - LANGUAGE AND PERCEPTION 

4:15 pm Chair: David Waltz, University o f  I l l i n o i s  (23) 

a n e l i s t s  : 

Ruzena Baj csy, University of  Pennsylvania ( 2 4 )  

Ray Jackendof f , Brandeis (26) 

Stephen Kosslyn, Harvard* 

Zenon Pylyshyn, University of 

Western Ohtario (27) 

Yorick Wilks, University of Essex (28) 



J u l y  26 5 ~ 0 0  pm - ACL ANNUAI, MEETING 

6:00 pm 

6 . 3 0  pm Banquet ( o p t i o n a l )  

Speaker J O N  ALLEN, M .  I T 

J u l y  27 9 00 am - INFERETJCE ~ ~ E C H A N I  SMS 'IN NATURAL LANGUAGE 

1 1 . 4 5  am Chair .  Aratind ~ o s h i ,  Un ive r s i ty  of  

P enn s ylvania7Y7'~ 

Panelists : 

Eugmie Charniak,  Yale ( 2 9 )  

Allan C o l l i n s ,  Yale (30)  

J e r r o l d  Raplan, Univer'sity o f  Pennsylvania (31) 

Raymond Re i t e r ,  Universi ty  of 

Br i t i sh  Columbia (22) 

Char1.e~ Rieger , Universi ty  o f  Maryland (34) 

S,tuart Shap i ro ,  SUNY Buffalo  (35)  

Rand S p i r o ,  Universi ty  of I l l i n o i s  (36)  

1 : 30 pm - COMPUTATIONAL I?ODELS AS 'A VEHICLE FOR 

4 : 1 5  pm THEORETICAL LINGUISTICS 

Chair. RonaAd Kaplan,  Xerox PARC" 

P a n e l i s t s .  

Jo seph  Grimes, c o r n e l l q  

Mark L i b e m a n ,  Be l l  ~ a b o r a t o r i e s *  

Mitch Marcus, HITyc 

Tom Wasow, stanford* 

,I, 4- ->\No paper t o  be p r e s e n t e d .  



A B S T R A C T S  

TESTING THE PSYCHOLOGICAL REALITY 

OF A REPRESENTATIOrjAL MODEL, 

Dedre Gentner 

Bolt Beranek and Newrnan, Inc. 

A research program is described in which a pa r t l cu l a r  ze-  

presentational format for meaning is tested as broadly 3s pogsible. 

In this format, developed by the LNR research group at The h i -  

versity of California at San Diego, verbs are represented ab. inter- 

connected sets of subpredicates. These subpredicates may be 
thought of as the almost inevitable inferences that a listener 
makes when a verb is used in a sentence. They confer a meaning 
structure on the sentence in which the verb is used. To be 

psychologically valid, these representations should capture 
(at least): 

Similari 
The more 
the more 

ty of meaning : 
similar two verbs 
their representati 

seem 
ons 

. in meaning 
should over 

to peopl-e, 
lap. 

2. Confusability: 
The more confusable two verb meanings are for people, 
the more their representations overlap. 

3. Memory for sentences containing the verb: 
The sentence structures set up by the verb's meaning 
should in part determine the way in which sentences 
are remembered.. 

Seman Lic integration : 
The representations should allow for the integration 
of information from different sentences into discou~se 
structure . 

Acquisition patterns: 
The structural partitions in 
correspond to the structures 
are learning the meanings of 

the representations sh0uJ.d 
children acquire when they 
the  verbs 

6. Patterns of extension: 
The representations should be extendable so as to reflect 
the ways in which people interpret verb meanings when the 
verbs are used o u t s i d e  their norinal context. 



7 .  Reaction t imes:  
The time taken t o  comprehend a sentence using a given 
verb should r e f l e c t  the  s t r u c t u r a l  complexity of the  
verb meaning . 

Experiments concerned wi th  p red ic t ions  1 - 5 a r e  descr ibed 

he re .  The r e s u l t s  a r e  p r o m i s i ~ g  f o r  a genera l  approach of  r e p r e -  

s en t a t i on  of meaning i n  terms of i n t e r r e l a t e d  subpredica tes ,  b u t  

do not  c l e a r l y  d i s t i a g u i s h  between severa l  s im i l a r  r ep re sen t a t i ons .  
For example, t o  t e s t  p r e d i c t i o n  (Z), I read people sentences con- 

t a i n ing  verbs  wi th  s imi la r  meanings, and asked them t o  r e c a l l  t h e  

sen tences .  The degree o f  over lap  i n  the semantic s t r u c t u r e s  was 

a good p red i c to r  of the number of confusions between sentences .  

I n  ahother sentence-memory experiment ( p r e d i c t  ion (3) ) semant ical ly  

complex verbs t h a t  provided more u n d e ~ l y i n g  ~ d t e r c o n n e c t i o n s  

between the  nouns i n  a  sentence l e d  t o  b e t t d r  memory fof  the  nouns 

i n  t h e  sentence than simple genera l  ve rbs ,  o r  than g the r  complex 

verbs  t h a t  d i d  no t  provide such e x t r a  in te rconnec t ions .  To t e s t  

p r ed i c t i on  ( 5 ) ,  I t e s t e d  c h i l d r e n ' s  comprehension of a  s e t  of pos 

sess ion  ve rbs .  Both the order  of a c q u i s i t i o n  among the  verbs  and 

t h e  k inds  of e r r o r s  f i t t e d  we l l  wi th  an account of t h e  a c q u i s i t i o n  

of verb meaning i n  terms of  in terconnected subpredicates  

This r e sea rch  i l l u s t r a t e s  a  b r e a d t h - f i r s t  approach t o  t e s t i n g  

a  r ep re sen t a t i on .  I n  the  breadth-£ irst:  approach, many d i f f e r e n t  

psychological  p r ed i c t i ons  a r e  made. Each d i f f e r e n t  area of pre-  

d i c t i o n  r equ i r e s  a set of p rocess  assumptions, and i n  each case  

t h e  process assumptions used a r e  those t h a t  seem most p l aus ib l e  

given previous resea rch  i n  t he  f i e l d .  If  one r s p r e s e n t a t i o n a l  

f o m a t  can make c o r r e c t  p r ed i c t i ons  about a  number of di f ferenr :  

k inds  of psychological  phenomena, then t h a t  r ep re sen t a t i on  s tands  

a g r e a t e r  chance of being genera l ly  usefu l  than one which was 

t e s t e d  i n  on ly  one d e p t h - f i r s t  way. 



Tne flelatton b f  Grammar t o  Cognition 9 

Leonard Talmy 
Neurop~yc  hiatric I n a t  i ku t  a ,  UCLA 

A aentence (or othe? p ~ ~ t l Q t +  of d i a c o u r a e )  l a  ?men t o  evoke in 

t h e  lL8tener 8 rns&niPlg complex, here cal led a " 0 0 @ i t i , ~ @  r@~r@88ntation" 

The Xexical elements of tba nentanca aaem, by snd l a rge ,  t o  speci fy  

tHe a o n t e n t ,  o r  8ubotance, of t h e  cognitive r e p r b s e n t a t l o n ,  while the 

 ramm ma tical elements apecify i t ' a  structure. Thua, lookine systemat- 

ically at t h e  actual n o t i o n s  a p e c i f i a a  by &rammatlcal elaments cpn 

$i%e ua a handle f o r  aacer%oining t h e  very makeup of (linguistic-) 

c o & u l t i v e  s t r l ~ c t u r t n g .  We accordingly examine a numbsy of ~rammaticolly 

specified not iono,  obaarle the  syatems o r  categorlea i n  which they  

pdt teqn ,  and speculate on broader cognitive connections. 

Some provisional f i n d i n e s  have already emereed: Grammatical. 

a p a c i f i c a t i o n s  f o r  a t r u ~ ~ u r e  are preponderan t ly  relativiatic or 

t o p o l o g i c a l ,  and exclude t h o  f l x e d  or metrically Euclidean. The 

%gatems i n  which grammatiCa1 not ion3 pa t t e rn  inc lude:  

p l e x l t y  (uniplexfmultiplex~ d o v e s  of axtenalonalitg 
stat  a of boundadnean pattern of distribution 
a t S t e  of dlvidcdncea axial charactariatios 
level of eyn thes l s  perspectival oharaOteristics 
level o f  exemplarity ecaria~brcakup charrctaristioa 

drammrticcal apsc i f  iocl t ion of 8 t r u o t u r i n 8  appears, in certain abstract 

charactaristlca, t o  be laomorphic wlth t h e  structuring of viaual 

Reference: 

Talmy, L. Rubber-Sheet C o p i t i o n  In  Laneuagc. In: Papers from 
t he  13th Regional Meeting, Chicago Linguistlo Society. 
W. Beach, at. rl., ada. Univeraity of Chicago. 1977. 



D e s ~ r i p t i o n  Formation and Tliscourse Mode% S y n t h e s i s  

BOhnie Lynu Jebber 
Bol t  Beranek and Newnlan Jnc. 

50 Moulton S t r e e t  
Cambridge, b1R 07138 

Researchers  i n  l i . n g u i s t i c s ,  psychology and a r t  i f  i c i i ~ l  i n t c l l f g e n c e  havc 
r e c e n t l y  begun t o  abandon a *pure ly  l i n g u i s t i c  appruu t lh  t o  d e f  i n i t u  ar~nphora 
( d e f i n i t c  pronouns and noun phrases. Instcad they  p o s i t  t h e  n o t i o n  nf rcfcrcncc! 
i n t o  a modcl t h a t  a l i s t c l l ~ e r / r e s d c r  1s  sylz thcs lz ing  fro* thc  d i s r o n r c r :  t h e  
r e f e r e n t  of a d e f i n i t e  anaphor is then no t  a l i n g u i s t i c  o b j e c t ,  b u t  r a t h e r  an 
e n t i t y  i n  a model. Such a model h a s  been c a l l e d  a  ''world of d i s c o u r s e "  
[ l e v i n  & Goldman, 19781";a " u r ~ i v c r s ~  of d i s c o u r s e "  [Lyons 19781, a l ' d i scou t se  

nodel"  [Nash-Webber 1977; Webber 19781 and a "domL~irx uf i tz te rprc ta tJ .ont1  
[Stemling 19751, i n t e r  n l i a ,  Its s y n t l ~ c s i s  i s  what xnceresbs me. 

Discourse  n ~ o d e l  syn thes i s  i n t u i t  ivel)r t  seems t o  r e s u l t  fro111 in terac t  ions 
between che l i s t e n c r / r s a d c r l s  expec t a t i ons  and v a r i o u s  f e a t u r e s  of  the text, 
T h a t  these i n t e r a c t i o n s  a r e  i s  n o t  c lea r ,  A discuss ior r  of  h a w  t h e  l i s t e n e r  
r-eader ' s  changing e x p e c t a t i o n s  can a t i e c t  i i s c s u r s e  model s y n t h e s i s  c a n  be 
Found lm [ C o l l i n s ,  Brown & Lark in ,  19771. What I s h a l l  d i s c u s s  here  are some 
f e a t a ~ r e s  of t h e  text t h a t  a F f e c t  what e n t i t i e s  appear  I n  a disc ours^ model and 
how such en t i t l e s  are desc r ibed .  I n  t h e  course  of p r e s e n t i n g  t h e s e  f e a t u r e s ,  
I w i l l  a rgue  t h a t  h a v i n g  an a p p r o p r i a t e  description f o r  a d i s c o u r s e  e n t i t y  
is c r i t i c a l  t o  i t s  s u c c e s s f u l  r e f e r e n c e  l a t e r  on. I w i l l  t h e n  a rgue  thaL 
r e c o g n i z i n g  formal  a s p e c t s  of t h e  t e x t  i s  c r i t i c a l  t o  t h e  f o r m u l a t i o h  of  
a p p r o p r i a t e  d e s c r i p t i o n s .  While this is n o t  a s u f f i c i e n t  c d h d i t i o n  f o r  
s u c c e s s f u l  r e f e r e n c e ,  it i s  c e r t a i n l y  a n e c e s s a r y  one. 
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Representation o f  Individuals i n  S ~ ~ a a n t i c  Nets 
dohn Anderson 

Y a l e  University 
Abstract 

Reseatch i s  reported concerned with how subjects process 

m u l t i p l e  refesrkng expressions+ In one experiment, subjects 

learn sentences such as: 

The smrwrt Russian cursed t he  salesgirl  
The smart Russian rescued the k i t t e n  
The t a l l  lawyer adopted the  child 
Thk tall lawyer Caused the accident  

and only later learn t h a t  the smart Russian i s  the same person as 

the t a l l  lawyer.. How do subjects integrate the information about 

the smart Ruqsian atkh information abgut the t a l l  lawyer? It is 

information subjects have set up two nodes in memory, one f o r  

each definite description. Upon learning of the identity of the 

two descriptions, they introduce i n t o  memory a p r o p o s i t i o n  ind ica t ing  

the i d e n t i t y  of the two individual nodes. They a l so  start a 

process  of copying in fo rna t ion  £rum one node to t he  other  node. 

In effect, they choose to abandon one of the nodes. 

It i s  argued tha t  a s imilar  process occurs when subjec ts  

recognize the referent of a d e f i n i t e  descriptibn--but on a much 

shorter time scale. So, suppose a subject  hears: 

The f i rs t  president of the United S ta t e s  was a bad husband, 

The proposal is that the subject c r e a t e s  a new node to represent 

t h e  subjec t  of t ha t  sentence, a t taches  to this node network s t r u c t u r e  

to encode it i s  t h e  first p r e s i d e n t  of t h e  United S t a t e s ,  uses thfS 

network structure t o  guide a search of memory for the referent, f i n d s  

a node cor responding  t o  George Washington (GW), i nd ica te s  t h a t  the  

new node and the GW node are the same, copies  fromthe new node t o  



the GW nbde the bad husband predicate, and abandons t h e  nev node,  

Data is presented cons i s ten t  with this process model f o r  dealing 

with the referents of definite des,criptions.  



Reference Diaries 

Herbert Ti. Ciarb and Catherine Marshall 
Stanford University 

Standford CA 

Speakers and listenets are fotced t o  keep diaries about what they w o w  

about  each o ther  because, t o  u s e  or in te rp re t  a definite reference, they 

!I have t o  qssess t h e  knowledge they ahare" with each o t h e r  about the thing 

being referred to. More prec?iseJ.y, it can be s h m  that t h e  speaker and 

listener have to assess what is t e c h n i c a l l y  called their mutual knowledge 

about  "the referent. 'Nnis, however, raises a striking paradax. The assess- 

ment of muthal knowledne logically requires an i n f i n i t y  of separate tests, 

and if each test takes a finite amount of time, then people  would take aq 

i n f i n w e  length of time t o  make o r  i n t e r p r e t ' a n y  d e f i n i t e  refe~ence.  

As a s o l u t i m  t o  t h i s  problem, we argue, people use the heuristic of search- 

i n g  t h e i r  d i a r i e s  f o r  an event t h a t  satisfies a condl'tion we call t r i p l e  

co-presence. With such an event they can satisfy the i n f j h i t y  of t e s t s  

required by mutual knowledge in  a s i n g l e  s t ep .  We discuss the kinds of 

events that sa t i s fy  t r i p b l e  co-presence, dnd we provide experimental evi- 

dence that when people cannot find such an event they are open to error  

in t h e i r  intPs~re&ation of definite reference, 



Some pra5rrat I c c o n s t r o  i n t s  on t h e  ~ o n s t r u c t  i on  
Sna in?-erpre td? ion  of  d e f i n i t e  d e s c r i p t i o n s .  

Andrew Or -tony 
'Iln i v e r s i t ) .  o f  I  l 1 i nois o t  Ilrbana-Chof:lpoiqt; 

Goth t t ie  p roauc t  i o n  and t h e  c m p r s h e n s i a n  o f  d e f i n i t e  dasc r ip -  
t i o n s  r e q u i r e s  t h a t  in fe rences  b e  n a 4 ~ -  I n  mdny c a s w  t h e  i n f e r -  
ences ars tr i v i % 1 and s"f i I  e t h e~ re - t  i ca I. i mportarica or  i n- 
Teros t ,  M(lve~er, t h e r e  i s  a c l a s s  o f  d e f i n i t e  d e s c r i p t i o n s  t h a t  
Fsve Tha charclcter  i s r i c  f h a t  t h e i r  r e 1  a t  i on  t o  t h e i r  * an fsccdents  
depends on p r s ~ r n a t i c  i n fe rences  ( 'cont rastad \Y i t h  deduct  ive.fy log- 
i c s  I i n fe rences ) ,  I n  S L ; C ~ I  cases, Phe pred i c a t e  under l y i n g  b-::t: 
defYni-i-z descrYption cannot be taken  t o  be t r u e  of t h e  antecedent 
a s  a r e s u l t  o f  any en fc i l rnen t  r e ~ t i o n s .  Rather ,  t h e  p r e d ~ c a t e  i s  
taken as  being p r a ~ a S i l i s t i c a " l l y  r s l z t e d ,  T h i s  psper exzmrnes 
shis c l a s &  OF. I f p racpa t i c  d e f i n i t e  descr  i p i ~ o n s ~ ~  n o r e  c l o s e l y ,  
pay ins p a r t i c u l  a r  a t t a n t  ion t o  what  sons t ra i ' ns  *the s e t  of  c a n d  I -  

c s t e  d e s c r i p t i o n s  t h a t  can be used t o  r e f e r  to t h e  anteceden*. 
Lne of t h e  r e s u l t s  o f  t h r s  eYsMnzk ion  I S  t h e  pos tu lz t . ion  of a 
t h e o r y  abocrt t h e  e x t e n t  to which an i n d i r e c t  speech a c t V  can be 
a 
1neirec- f .  



Bound Variables and Other Anaphors 

Barbara H .  Partee 

ABSTRACT 

The aim of the paper i s  t o  delimit a subset o f  pronominal anaphora 

for  which the l o g i c i a n s  no t ion  o f  bound variables g ives  the best account. 

I t  can be argued that some cases o f  anaphora m u s t  be iewed t h i s  wav mrd 

some cases cannot be. The clearest cases o f  bound variable anaphor& i nvo l ve  

antecedents l ike every  man and - no man which are singuldr i n  form b u t  da 

not refer t o  individuals. B u t  even w i t h  an antecedent 1 i ke - John, an ana- 

phoric pronoun must sometimes ukviewed as a bound v a r i a b l e  t o  dccount for  

one o f  the readings ( the so-called "sloppy identi ty" reading)  of T I ) :  

(1  ) John was sure he would wjb, and so was B i  11. 

Bound variable anaphora w i  11 be cobtras ted with free " d i  scourse" anaphora; 

the differences between them suggest t h a t  the former i s  essent ia l ly  a 

semantic phenomenon, the l a t t e r  largely pragmatic. 



The U s e  of Focus a s  a Tool f o r  
Disainbiguat i o n  of D e f i n i t e  Noun Phrases  

Candy S idner  
NIT A 1  Lab 

T h i s  paper  w i l l  c e n t e r  on a d j s c u s s i o n  of t h e  use of focus  i n  
t h e  i n t e r p r e t a t i o n  of  anaphoria  noun phrases  i n  d i s c o u r s e .  The 
need f o r  focus  will b e  d i s c u s s e d ,  and a d e s c r i p t i o n  of focus  s h i f t i n g  
w i l l  be  given.  Focus p rov ides  a  means of r e p r e s e n t i n g  t h e  c e n t r a 1  
concept of a d i s c o u r s e .  The ways i n  which a  d e f i n i t e  noun p h r a s e ,  
s p e c i f i c  o r  g e n e r i c ,  can  be used a r e  c o n s t r a i n e d  by i t s  r e l a t i o n  t o  
the focus  and by the ways i n  which the focus  can b e  s h i f t e d .  The 
d i s c u s s i o n  of anaphor ic  defnps  w i l l  p r e s e n t  a taxonomy of c a s e s ,  
d i s t i n g u i s h e d  by t h e  r e l a t i o n  of the  defnp t o  t h e  focus, This taxonomy 
i n c l u e s  s e v e r a l  k i n d s  of i n f e r e n c e  dependent c a s e s .  The paper  w i l l  
c o n c e n t r a t e  d i s c u s s i n g  on t h e  p r o c e s s  of u n d e r s t a n d i n s  de fnps ,  and 
w i l l  p r e s e n t  r u l e s  governing t h e  ways a defnp can  b e  used s o  t h a t  the  
h e a r e r / r e a d e r  can unders tand  its co-referent  . This  pape r  w i l l  a l s o  
d i s t i n g u i s h  r e f e r e n c e ,  co - re fe rence  and i n t e r n a l  r e f e r e n c e ,  and p o i n t  
o u t  t h e  need Eor t h e s e  d i s t i n c t i o n s  i n  n a t u r a l  language r e s e a r c h .  



Barbara J, Grosz 
SRI Inter national 

Menlo Park , Cal i f o ~  nia  

wnen cwo people talk they focus On only a mal l  portion of what 
each of them knows or believes. Both what gets  said and how it gets 

interpreted depend on t h i s  narrowing of attention t o  a comnon 

highlighted portion of knowledge. One of the effects  o f  understanding 

an utterance is t o  become focused on certain entities (relationships and 

 object^) and on particular views of those ent i t ies .  A speaker provides 
a hearer w i t h  clues to  what t o  lock a t  and how to look a t  it -- what to 

focus on, how to focus on it, and how wide or narrow that focus sholrld 

be. These clues may be 1 inguistic or they luay come from knowledge about 

the relationships among en t i t i es  i n  the domain (the structure of the 

things being talked about) or from t h e  environment in which the dialog 

occurs. Linguistic cues may be either explici t ,  given direct ly  by 

certain words, or imp1 i c i t ,  deriving from sentential structure or fror 
rhetorical relationships between sentences. 

This paper examines focusing in dialog, discusses an i n i t i a l  

representation i n  which focusing is based on domain structure cues, and 

examines from th i s  perspective what other information and models are 

needed to  extend the formalization of focusing to  more general dialogs. 

The importance of focllsing is i l lustrated by considering its role in t h e  
processes of under standing and generating definite descr iptions. 



TOPIC LEVELS 

Joseph E. Grimes 
cornell Univetsuit 

Ithaca, N.Y. 

I n  order to interpret e i the r  a dialogue or a monologue,' some 

re fe ren t ia l  dements mqst be agreed on by t h e  speaker and the hearer as 

a s tar t ing  point. T h i s  is the topic i n  me sense proposed by Searle and 

Gundel. Even though the topic normally shifts away from its starting 

pint in the course of a tex t ,  whatever is being treated as  topic in a 

particul ar part of the t e x t  receives special treatment in determining 

the expression to be used.. 

IeveJs of topic, global v d  local, iri ~ n g l i s h  conversation have 

been noted by Grosz. They imply difPerent strategies for es tabl ishing 

the reference of pronouns. It is useful to consider than in the l i g h t  

of two other languages,, ~onguda of Nigeria and ~ a c a i r i  of Brazi l ,  that 

dist inguish topic from nontopic by thei r  pronoun systems. 

Finally, there is some evidence from both Greek and ~nglish t h a t  

there may be more than two topic levels operating simu~taneously i n  

nonconver sational texts .  



ABSTRACT 

Toward a r a t i o n a l  model of d i s c o u r s e  comprehension 

J. L: Morgan 
Center f o r  the Study of Reading 

and 
Department of L i n g u i s t i c s  

  university of I l l i n o i s  

Models of d i s c o u r s e  b r  t e x t  o f t e n  t r e a t  connected d i s c o u r s e  i n  
a manner analogous t o  t h e  t rea tment  of sen tences  i n  t r a d i t i o n a l  and 
genera t ive  grammar; i .e .  as a formal. o b j e c t  t o  be  decoded by means 
of c ~ r t a i n  formal operaa ions .  I p o i n t  out  i n  t h i s  paper t h a t  even 
where t h i s  view i s  no t  e x p l i c i t l y  proposed, i t  i s  o f t e n  i m p l i c i t .  
Against  t h i s  common view I argue t h a t  t h e  only kind 05 d i s c o u r s e  
model t h a t  i s  l i k e l y  t o  succeed is  one t h a t  i s  b u i l t  around two 
important  hypotheses:  f i r s t ,  t h a t  t h e  key t o  d ~ s c u u r s e  comprehension 
i s  t h e  a t tempt  t o  i n f e r  t h e  de ta ' i l s  of t h e  p l a n  t h a t  t h e  speaker/  
w r i t e r  fo l lows  i n  c o n s t r u c t i n g  khe t e x t ;  secondj  t h a t  a l a r g e  p o r t i o n  
of the  work of a d i s c o u r s e  comprehension model should be de r ived  from 
a theory  of  p r a c t i c a l  reasoning.  I w i l l  ske tch  t h e  o u t l i n e  of a model 
(or more a c c u r a t e l y ,  a ~chema f o r  a l a rge  c l a s s  of p o s s i b l e  models) 
t h a t  i n c o r p o r a t e s  t h e s e  sugges t ions ,  p o i n t i n g  out t h e  rdle of 
p r a c t i c a l  reasoning  p rocesses ,  and arguing  t h a t  n o t o r i o u s l y  confused 
no t tons  l i k e  "gicves/'new1' and I1&xpected i n f o r r n a ~ i o n ~ ~  can  w l y  be made 
sense of i n  such a model. 



SOCIAL AND ~OGICAL GBECTS OF MEWING IN ?HE WAGE OF 
SCHOOL-AGED CHILDREN 

David R. Qlson 
ontarlo Ins t i tu te  for Studies in Mucatlon 

Toronto, Canada 

f t is conventional to  t r e a t  the meaning of an u t t e r a c e  i n  a 

discourse in  terns of two components! the ?ropositional component and 

t he  pragmatic or speech ac t  component, the f i r s t  indicating the meaning 

of the sentence, the secona r indicating its intended use. by the speaker. 

I sha l l  present so111e arguments and evidence that  t he se  two sys tems  are 
interdependent. Roughly, it appears that  social considerations, 

p r h a r i l y  status.  determine which a-cts of a proposition are 

lexicalized i n  the utterance. Thus, a c h i l d  w i t h  high status re la t ive  
to h i s  interlocutor may use a conunand, "Give me "a block", while i f  he 

has low s ta tus  relat ive to h i s  interlocutor he may use a request, "May I 

have a block?" I£ he is an equal, a peer, (and perhaps only then) he 

w i l l  use  an expl ic i t  true p rops i t i an  such as,  "You have two more than 

me." Only  i n  this third case is t h e  propositional meaning expl ic i t  i n  

the sentence per ae, and only i n  this case is an a££ irmative or negative 

response dependent s t r i c t l y  upon t r u t h  conditions (rather than 

compliance, for example) . 
*is conception of the social aspects of meaning w i l l  be examined 

through an analysis of what is said vs. what is meant i n  Gome child- 

ch j ld  and teacher-child conversations, 

Paper prepared for ~heoret ' i2al  Issuesb in Natural Language Processing 
(TINLAP). Urbana, University of f l l i no i s ,  July 25-27, 1978. 



WHO XiJ1 I TALKING TO AM)  CAN TlWY TAM BACK: 
THE! EFFET OF AUDIENCE AM) INTERACTION ON DISCOURSE MODELS 

Andee Rubin 
Bolt Beranek and Newman Inc. 

Cambr idqe , Mass, 

Communication among people occurs  i n  a v a s t  vhr i e t y  of s e t t i n g s  

frm reading a book t o  p a r t i a i p a t i w  i n  a conversation, from Pistening 

to  a tape to reading a t r a n s c r i p t  of a lecture. Most discussions  of  

discour se , speech a c t s  and d ialogue , however, consider a very par t i c u l a r  

kind of comnunicative s i tua t ion :  Eaae-to-f ace 3 r d  conversat ions between 

two p a r t i c i p a n t s  i n  which the re  is a common spatial and temporal 

context.  Dialogues between a computer system and a person d i f f e r  from 

t h i s  model along a t  l e a s t  two dimensions: the  modality of t h e  

in t e rac t ion  (current  computer-person d ialogues a r e  w r  i t t e n )  and the  l ack  

of s p a t i a l  cmnonal i t y  , indicated by t h e  i m p s s i b i l  i t y  o f  comunica t i rq  

with g e s t u r e s  and facial expressions. The imp1 i c a t i o n s  of  these  
d i f f e rehces  for theories oE discourse  are poorly understoodr Worse yet, 

they i l l u s t t a t e  only a m a l l  subset of t h e  dimensions along which 

language experiences may vary, mat relevance do the theor i e s  w e  

advance to account for these interchanges have for other communicative 

experiences such as l i s t e n i n g  to a l e c t u r e  or reading a play? 

This paper w i l l  focus on two o ther  aspecfts of language experience 

which have consequences for t h e  dialogue models we  build:  audience and 

the degree of - 9nteraction. In both s i t u a t i o n s  described abdve, tne 

audience is a s i n g l e  other  person (or systen) and in te rac t ion  between 

the  p a r t i c i p a n t s  - or even interrupti-on - is immediate. But i n  a book, 

for  example, t he  audience is l a r a e  and not  w e l l  defined and t h e   boo^ s 

reader must adopt new s t r a t e g i e s  t o  cornpensate for  the fact that 

i n t e r a c t i o n  is impossible. In  a personal l e t t e r ,  on the other hand, t h e  

audience is a s i n g l e  o the r  person, s imi la r  t o  the conversat ional  

situation. In te rac t ion ,  however, is impossible or  a t  least at tenuated;  

the reader can obta in  c l a r i f y i n g  information, but the  time l a p s e  w i l l  be 

s ign i f i can t .  - 



I w i l l  consider i n  this paper where var ious  lahguage experiences 
l i e  along these two ddnenaions and what the  impiications of these 

differences are for models of discourse and dialogue. 



On t h e  Interdependence of Languagk and Percept ion  

David L. Waltz 
Coordinated Science Laboratory 

Unive r s i ty  of I l l i n o i s  a t  ~ r b @ n a / ~ h a m p a i g n  

Without a conneckion t o  t he  r e a l  world v&a pe rcep t ion ,  o language 
system cannot know what i t  i s  t a l k i n g  about .  S i m i l a r l y ,  a  pe rcep tua l  
system must have ways of express ing  i ts  a u t p u t s  v i a  a  language (spoken, 
w r i t t e n ,  g e s t u r a l  o r  s t h e f ) .  The r e l a t i o n s h i p  be tween-percept ion  and 
l ~ n g u a g e  i s  explored ,  wi th  s p e c i a l  a t t e n t  lon  t o  what i m p l i c a t i o n s  
r e s u l t s  i n  language r e s e a r c h  have f o r  our  models of v i s i o n  systems, 
and v ice-versa .  It i s  suggested t h a t  e a r l y  language l e a r n i n g  i s  an 
e s p e c i a l l y  f e r t i l e  a r e a  I o r  t h i s  e x p l o r a t i o n .  w i t k i n  t h i s  a r e a ,  we 
argue  t h a t  p e r c e p t u a l  d a t a  i s  conceptua l ized  p r i o r  t o  language a c q u i s i t i o n  
according t o  l a r g e l y  i n n a t e  s t r a t e g i e s ,  t h a ~  t h i s  c o n c e p t u a l i z a t i o n  i s  
i n  terms of an  i n t e r n a l ,  non-ambiguous "language," t h a t  language product ion  
from i t s  beginnings t o  adulthood i s  a p r o j e c t i o n  o r  t h e  i n t e ~ n a l  Language 
which s e l e c t s  and h i g h l i g h t s  t h e  most important  p o r t i o n s  of i n t e r n a l  
concepts ,  and t h a t  schemata produced i n  t h e  sensory/motor world a r e  
evolved i n s o  schemata t o  d e s c r i b e  a b s t r a c t  worlds.  Examples are provided 
which s t r e s s  t h e  importance of " g e s t a l t "  ( f igure-ground)  r e l a t i o n s h i p s  * 
and y r o j e c t h o n  (3-D t o  2 -1 /2  o r  2-1) , conceptua l  t o  l i n g u i s t i c ,  a d  
l i n g u i s t i c  t a  concep tua l ) ;  f i n a l l y  mechanisms f o r  an i n t e g r a t e d  v i s i o n -  
language syshem a re  proposed, and some p re l imina ry  r e s u l t s  a r e  desc r ibed  



The Problem of NilZnir~g Shapes : 
Vision-lar~epagc Intc~factl 

R. Bajcs-yfi 
and 

A X .  Joshifi 

Canputer and Snfonnation Science 1kp;lrtm~n-t 
Vnivers i ty  of Pe~msylvmia 
Philadelphia, PA 1904 

JII 1ll.i:: ~ , I I > P I  l, wc? w i l l  l)osrl rlwnl CIUCS ~ . ~ O I I D  t l u n  plcstmt s.01 utions. K:'c c i ~ u ~ t  to 

raise sor;,e questions in the context of t h e  representation of shapes o f  8-D objects 

One way t o  get a hCindle on t h i s  prob@.m is to investigate whether labels of shapes 

mind the* acquiGtion reveals any striicture of attributes or cmpnents of shepes 

tha t  might be used for representation purposes. h o t h e r  aspect of the  puzzle of 

rcprescntat ion is the  question whether the information is t o  be stored in analog 

or,rprapositionol form, and at what level this transformtion f r o m  analog to pm- 

p s i t i o n a l  form takes place. 

In genepal, sha-pe of a 3-D cornpact object has tsJo aspects: the surface 

aspect, md t h e  volume aspect. The surface aspect incLudes pmpsr t i e s  like con- 

covit+y, convc.sj ty , pl,mcuxi t y  of surIacas , edges, and cornws. The volumz aspect 

di:; tingciishc:; ob jcc is wi th hol CIS fmiri those without (topo1oj;icctl properties) , and 

describes objects with respect to their syrrunetry plales and axes, rclatlve 

~mrti-ons, ctc.  

" ' R l i s  vork hcls been supported ~ m d w  NSF Grant d::CS76-19465 and NSF G r a n t  BNCS7F 
19466. 



We b : i l l  discuss some questions pert inent  t o  representation of a shape of a 

3-D compact object, without holes, for example : Is the surface aspect more im- 

portant than the volmc aspect?, Are there any shape p~imi t ivea?  In what form 

are shape attributes stored?, e tc. We shall extensively d r a w  from psychological 

and psycho-linguis tic li'twature , as we1.l as from the recent AT activities jn 

this area. 



An Argument Combining Linguistic,and Visual Evidence 

Ray Jackendoff 

Brandeis University 

ABSTRACT 

The notion from gestalt psychology of a "figure" emerging rrom 

a "backsround" will be shorm to be c r u c i a l l y  involved in a complete 

descrtption of the successful  cammunication o f  so-cal led 

"pragmatic anaphorta" - uses o f  pronouns without E i n g u i s t i , ~  . 
antecedents such as that in (1) . 

(1) I bought that pointing last Saturday. 

A survey of types of pragmatic anaphora in English will then be 

used t o  show t h a t  t he  notion of "'figure" must encompass, a muck. 

wider range of perceptual  e n t i t i e s  than commonly assumed. Finally 

the implications for linguistic semantics, philosophy, percept  la1 

t-heory, and cognitive theory will be discussed 



(very t e n t a t i v e  a b s t r a c t )  

Language and Percept ion 

Zenon Pylyshyn 
University of Western Ontar io  

A language comprehension system without a perceptual component would, 
in an important sense, not know what it was talking about even if it could 
carry on a sensible dialogue. More significantly, a theory of comprehension 
would be seriously deficient if it did not relate linguistic representations 
to ones which derive from non-linguistic sources. This bridge is necessary 
in order to explain how terms refer as well as to explain how language i s  
acquired. This paper will discuss and support the position that natural 
language learning i s  only poss ib le  because o f  the  p r i o r  ex is tence o f  
menialese --a language-li ke system of representation for perceptual as we1 1 
as more abstract conceptual contents. How this comes into being cannot be 
given as an inforrnat3on processing explanation since i t  requires an account 
o f  the  development o f  the underlying machine architecture--not of its 
langu3ge processing software ( e .  interpreters). 



SEMANTIC PRIMITIVES IN LANGUAGE AND VISION 

Yor i c k  Wilks 

Department of Language and L i n g u i s t i c s  
U n i v e r s i t y  of Essex 

England' 

ABSTRACT 

An argumeht i s  p r e s e n t e d  t h a t ,  on t h e  basis of the evidence at 

present  a v a i l a b l e ,  there  i s  no reason t o  bel ieve  t h a t  t he  semantic 

primitives r e q u i r e d  by na tu ra l  language understanding have any 

basis or grounding in v i s i o n .  And, moreover, whatever may 

u l t i m a t e l y  turn out to be t h e  way we work, there i s  no reason 

to b e l i e v e  that trying to ground one sphere of A 1  on the other 

language primitives on v i s u a l  ones, would ass i se  research in 

either area .  A number of systems of primitives a r e  examined 

briefly in o r d e r  to strengthen the above argument. 



With a Spoon i n  my Hand t h i s  must be  the  Eat ing Erame 

Eugene Charniak 
Department of Computer Science 

Yale Universi ty 

ABSTRACT 

A language comprehension program using "Prames, " " s c r i p t s  ,I1 e t c  . 
n ~ u s t  b e  ab l e  t o  decide which frames a r c  appropr ia te  t o  t he  t e x t .  0 i t e n  
the re  w i l l  be e x p l i c i t  i nd i ca t ion  ("Fred was playing t enn i s "  suggests  
t h e  TENNIS f r a m e )  but i t  i s  not  always s o  easy. ("The s t e e r i n g  wheel 
was h o t ,  bu t  Jack had t o  be  home by 3" suggests  D R I V I N G ,  but how?) 
This  paper w i l l  examine how a program might go about determining the  
appropr ia te  frame i n  such cases.  The b a s i c  idea  w i l l  be  taken over 
from Minsky (1975) i n  t h a t  i t  w i l l  be assumed t h a t  o r ~ c  usual ly  has one 
o r  more cogtext  frames, s o  t h a t  one only needs worry 2f  information 
comes i n  which doe,s not  f i t  them. As opposed t o  Minsky however the 
suggestions for new context  frames w i l l  not  come from t h e  old ones, b u t  
r a t h e r  d i r e c t l y  from the confl ict5ng.  inEormation. A major por t ion  of 
the  paper  then  will. be conccrncd wick how wc w i l l  index context  frames 
(em g., DRIVING) under the  c l u e s  nhich suggest them (e. g., STEERING- 

WHEEL) . 
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Ind i rec t  Responses t o  Loaded Questions 

S. Je r ro ld  Kaplan 
University of Pennsylvania 

ABSTRACT : 

Casual USCFS .QS ~ n t u u l  la l rn~a~c (NL) sys tans am -t-ypicalLy inexpert not 

only with regard to the i-ecl~nic;ll d e t a i l s  of the u n r l c r ~ l y i n ~  prol:l~;lmr,, but oftcn 

with regard to tile. structuin? N I C ~ / ~ P  ~ontcl l  t of the dormi-n of ~ ~ S C O U I ~ S C .  

bnsequer~ t ly ,  NIJ systems rnust lx. designed to irspond appmp-iately w11m they 

can dc4ect a misco~~ception on the part  of thc user. SevcraT conventions e}  ist- 

h cooperative convell. .,it-ioll that allow a speaker. to indi rec t ly  cncode their 

intentions and beli ~f s about: t he  domin i11t-o t h c i r  11 t te~~3nces,  ( "load ing" t-he 

utterances) and allow (in fact, often r r ~ q u i r e )  a coopemtive mslmnder~t tci 

address those intentiolls and be3 iefs beyond a literc~l rgsponse. To be effective,  

NL computer systems must do the- same, 

This paper w i l l  explore several types of indircct responses to I4L questions, 

showbe tha t  in the Data Base query domain ~cnqra-1 corny t a t  ional models exi s t  

that cat] determine both when - an indirect response is required and d ~ a t  that 

response s b u l d  be. AII implementation of these ideas w i l l  be presented that 

demonstpates their hnediate p r a c t i ~ a l  valfie in I% sys tenjs . This paper w i l l  

take the position that language r9lated inferences ( i .e . ,  infererices driven 

l k c t l y  5.m the phrasing of the question) a re  to a peat extent separable firm 

deeper reasoning and deductien processes, and are sufficient la proclwe a 

wide variety of useful and cooperative behavior. 

S.J. Kaplan 



Ray Reiter 
University of Brltish Columbia 

A B S T R A C T  

I prowse to di scuss a nu.lllxr o f  principlcls for stY~icturlncl k~~otlrltxlclc, 

principles which arc n ~ t i v a t e d  by t d ~ c ?  need for cfficicnt deductive infcl-cncc in 

quest ion-at7st~~i-ing sys tents. The notion of stx-uc tu r c  -trl~at I v1i.11 define is in 

son= sense, ortrJnqona1 to b u t  hot a1titl2ctical to a ntm&r of current ic7ccls i n  

Al: reg=-Ainq UICJ organi zation of knowlec7c~e. 

Intcns ional vs . Extc?nsional Rerx  esentations of I W o ~ ~ l c d s c  

Given CI predicate P, we can rcpreser.t 141a.t we knqw about P cxtmsic)nally,  

or intmsionaJly, e.g. as a prcxed~re or a general axlom) or by som cornbinakion of 

. HOT s h o ~ ~ l d  xhis dccis~on be made? It turns o u t  that if we represent 

appropriate predicates cxtgsXonally then 

(i) No lbfinitc deductive searches can arise. 

(ii) Certa in  i n c a ~ s i o n a l  knowledge becomes irrelevant for 
deducti-on ar~d m y  k e  d i  scarded. 

The Closed World Assunption (W 

In domins for, brhll=h we have perfect knowklge (e .q. blocks worlds) it 

is appropriate to mfie the CWA. Thls m e m s ,  roughly speakmg, that to establish 

a ncgativs fact, it is suffic"ient to fag1 to prow its p s i t ~ _ v e  c o u n t e r p z t .  The 

CE7A yields a Significant decrease in the camplexity of deductive reasoning. In 

addition, it induces a d e c o ~ s i t i o n  of ale available lu~owledge into tvm c o w n e n t s ,  

one af which is used only for integrity, and the other only for deductive inference. 

Horn b - t a  B a s e s  -- 
It is wel-l. known tha t  whgever the knowledge about a domain is 

representable by Horn formulae (i . e . fomlae  of h e  f om P+ P+ . . .A P,,2Pn+1 where 

plf--tpn+l are positive) then consequent and/or antecedent reasoning is m l e t e  

for that domin. This result is not true for non Horn darni~ls - mre :opl~isticated 



reasoning, such as case analysis, may he required. Al~otl~er nice feature of 1Ior.11 

donuh~s is Chat the W does not lhd to  any h~consistcncies. 'Not a l l  dorruirla car 

~ I Q  ~cpresa~tccl by ~16m fo~milac. For soma such domains it is possibl e to render 

than "essential l y  " Horn by cxtcnsionolly repepresenting certain appmpri otcly choser 

prcdicatcs, in w l l i c h  case a l l  af the Virtues nf Horn donuins m y  be salvaged. 

pmpos ing 

1. If pssible, mkc the CWA. 

2. If the hcxilcdge base is non Horn, makc it "essentially" ~ I Q . ~ I I  by 
extensionllly representing appropriate pmdi6dtes. 

. E l i n h a t e  infinite d d ~ ~ c t i o n  paths -by extu~s iona l ly  represent-bcj ccmin 
svi t&ly chosen yr-cdicates. 

4 .  U n d ~ r  1, 2 and 3,  cer tab mkensions w i l l  no longzr ke relevant for 
deduction. Reri~vz these. 



Inference ntld lJnrs in6:  Arahit~c turc in G H I N D -  1 ,  
a Eull-Scale Story ,Cornpr*chcnrlcr 

Chuck Hi~r .er  
C o m p u t c r  S c i c ~ c c  Depsrt+mcnt 

U11ivc~rs1t ;y  o f  b;arylarld 
Colla,qc;? P a r k  , h a  i!;lantl 20'74% 

APSTRACT: The p a p e r  d c s c r i i ~ ~ s  t h e  inf'ercncc and p a r s i n ?  c o ~ l ~ p o n e n t s  - 
of G - H I N D - I ,  a full-scale story compr*chcr~sion p l - o j ~ c t  ba:,(?d o n  a 

\\'a1t Disrley Pool.: of ttw I lontti C l u b  h o o k  ,* V " c  I ! a ~ i c  (;rindcrIt . 
T o p i c s  i n c l u c l c :  ( 1) t h c  .sense net,\.:orl.: p a r s r r  a n d  i t  i n  t c i -ac  t ion 

w i t h  iraJ'erenco, ( 2  1 chax4acter p c r s o ~ ~ ~ ~ l i t y  t r a i t  f ~ o d e l i n ~ :  v i a  

behavioral tags ,  ( 3 )  two-cl~aracter r e l a t ionsh i ; ,  m o d c l i n r ,  a n d  ( 4  ) 

p l o t  v e p r t ~ s c n t a t i o n  and  plot l e ~ c ~ ~ p r e ~ l i c t i o n .  Thc main areas of 

etrlphasis w i l l  be  en t h e  r ep resen ta t io r~  of inf'crence, and or, t3c 

various types of inference conditioning t h a t  stem from t h e  

character  models and p l o t .  



Path-Based and Node-Based Inference i n  Semantic Mctworks>k 

S t u a r t  C. Shapiro 
Department of Computer Science 

S t a t e  Univers i ty  of New York a t  Buffalo 
Amherst?, New York 14226 

ABSTRACT 

TWO s t y l e s  of performing inference  i n  semantic networks are presented 
and compared, Path-based in fe rence  al lows an a r c  o r  a path or  arcs 
between-two given nodes ko be inferieed from t h e  ex i s t ence  of another 
spec i f i ed  pa th  between t h e  same two nodes. Path-based in fe rence  r u l e s  
may b e  w r i t t e n  using a b i n a r y  r e l a t i o n a l  ca lcu lus  no ta t ion .  Node-based 
inference allows a s t r u c t u r e  of nodes t o  be knferred Erom the ex i s t ence  
gf an ins t ance  of a p a t t e r n  of node s t r u c t u ~ e s .  Node-based inference 
r u l e s  can be constructed i n  a semantic network using a v a r i a n t  of a pred- 
i c a t e  ca lcu lus  nota t ion .  Path-based inference  is  more '  e f f i c i e n t ,  whi le  
node-based inference i s  more genera,l. A method is descr ibed of combining 
the two s t y l e s  i n  a s i n g l e  system i n  order t o  t a k e  advantage of t h e  
s t r eng ths  of each. Applications,  of ~ a e h - b a s e d  inference r u l e s  t o  the  
r ep resen ta t ion  of the ex tens iona l  equivalence of i n t e n s i o n a l  cohcepts,  
and t o  t h e  e x p l i c a t i o n  of i nhe r i t ance  i n  h i e r a r c h i e s  a r e  sketched, 

- 

;'c 
Prel iminary vers ion of a paper t o  be presented a t  "Theoret ical  I s sues  i n  

Natural Language Processing," t h e  1978 annual meeting of the  Associa t ian  f o r  
Computational L i n g u i s t i c s ,  UrbanalChampaign-, I l l i n o i s ,  Juw 25-27,  1978. 



Processing of  In ierences  

Rand S p i r o  and Joseph E s p ~ s l c o  
Un ive r s i t y  of Illinois 

Abstract 

The I~ypothesis  t h a t  p ragmat ic  inferences @presented i n  ~ e x t  a r e  taken f o r  

granted, superficially processed, and no t  s t a b l y  o r  e n d u r i n g 1  y represented 

i n  nlemory was invcstlgatcd. S t o r i e s  were r e a d  which i n  sorne contii t i ~ n s  con- 

t a i n e d  in forn ia t ion vitiating the  i n ip l i ca t i ona l  force o f  e x p l i c i t 1  inferences.  

The v i t  i a t  fng in format  ion was presented eittrqr before  of- a f t e r  t h c  in fe rences .  

I n  Experiment I, er rors  ir memory for the i n f e rences  were p reva len t  i n  t h ~  

" a f t e r t '  but n o t  t he  "beforet1 cond i t ion .  Two k inds o f  e r r o r s  were made: 

say ing the  in fe rence  had not  been presented i n  the  s tory ;  o r ,  i f  i t  was 

remembered a s  having been presented, a l t e r ~ n g  t h e  s p e c i f i c  content  o f  t h e  

i n fe rence  t o  p r o d u c e  the opposi te f what was a c t u a l l y  presented. The l a t t e r  

errons produced coherence w i t h  tii'e v i t i a t i n g  information, and sub jec t s  were 

not  a b l e  t o  d i f f e r e p t i a t e  these er rors  from c o r r e c t  responses. I n  E x p ~ r i m e n t ~  

1 1 ,  t he  r e s u l t s  o f  Experiment I were rep l i ca ted ,  a r ~ d  a "spontaneous co r rec t i on "  

i n t e r p r e t a t  ion was re jected.  The results o f  b a t h  experimenlts combine to sup- 

p f c t  t h e  h y p o t h e s i s  o f  s u p e r f i c i a l  processing and u n s t a b l e  representat  ion o f  

expl i c i  t inferences. The resul  ts proviae a l ink betkeen processes ~ ~ c u r r  ing  

a t  comprehension and recall i n  the State o f  Schema model o f  accomodat ive 

recons t ruc t  ion. 
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NCC '79 PERSONAL COAPUTING FESTIVAL 

PRESENT A PAPER 
G I V E  A I A L K  

O R G A N I Z E  A PANEL 
DELIVER A T U T O R I A L  

Is WHAT WORTH IT? Any and every aspect of personal computing 
i s  being questioned 

WHAT IS I T  WOKTH? How i s  personal computing enriching our 
individual l i v e s ,  the l i ve s  of our famil ies ,  
and improving the qua l i t y  of  l i f e  in general? 

1s IT WORTH WHAT? he maney, the  time. the e f f o r t ,  the  acquiring 
~f technical expertise, even the criticism. 

Potent ia l  par t ic ipants  should send a $ ' l e t t e r  of in ten t"  as soon 
as possible,  but no l a t e r  ~ h a n  February 1, I979  t o  Jay P .  Lucas 
The l e t t e r  should include an abs t rac t  and a br ief  biography 

PAPERS presen ted  dur ing  the .Logram w i l l  be pub l i shed .  Potential 
authors  w i l l  be mailed a Fes t iva l  Author's K i t  with instructions 
and mater ia ls .  Papers must be received by March 1 5 ,  1979 in 
t h e  specified camera-ready format. Authors will be notified by 
Kay 1, 1979 .  

P&?ELS, TUTORIALS' AND TALKS: Session leaders should submit a 
br ief  abstrac: describing e i the r  the scope of the proposed s e s -  
sion o r  t he  tentative title of  the  presentation by February 1, 
1 9 7 9 .  The prospective organizer should submit a l i s t  of pro- 
posed pa r t i c ipan t s ,  t h e i r  a f f i l i a t i o n s ,  and a  br ief  biography of  
each, 

FESTIVAL CHAIRMAN 

Richard Kuzmack 
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JOINT PROGRAM CHAIRMEN 

Russell Adams Jay P .  Lucas 
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1979 NATIONAL COMPUTER CONFERENCE 
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Propose a technic%k or panel session 

Volunteer to be a panelist. 

Send ideas for t o p i c s ,  
Suggest special  activities. 

SUGGESTED AREAS FOR PART FC I PAT ION : 

MANAGElflENT SCIENCE AND TECHNOLOGY 

APPLICATIONS SOCIAL IlPLICATIONS 

GUIDELINES: 
PAPERS:  Should be previous1 y unpublished. Must be in 

final form with quality figures and tables. 411 papers 

will b e  r~efereed. 2500 words to 5000 words. S , i x  c o p i e s  

o f  the paper s h o u l d  be submitted along with six copies of 

a title page containing a t i t l e ,  150 word abstaact, 4 to 

6 keywords, a u t h r ' s  affiliation, telephone number and 

mailing address. 

TECHNICAL OR PANEL SESSIONSr Proposals should include 

a topic description, suggested session chairpersons and 

presenters,  pane l i s t s ,  and indicat ion or  importance of 

session and anticFpated audience. 
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CONFERENCE CHAIRMANz Merlin G .  Smith PROGRAM C H A I R M A N  
T.J. Watson Research Richard E .  Herwin 
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Yorktown Heights, Washington, DC 20007 
New York 10598 
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R E  C 0 G N 1 . T - I  O I J  I1 E I10 R Y  
SEMIONICS ASSOGIATES: TECHNICAL NOTE 

R ~ L  ognition Memory (REM) 

Assoc~at ive h l e r ~ ~ o i y  

C ' t ~ i ; ~ l ~ i i t c r  111ctnc11 ici rii,~y bc dl\ ld t>J  1tlrc3 11s o 
~ . . I \ I c  I >  ~ C S ,  011~' of  ~ ~ 1 1 1 i h  1 1 . i ~  l)ttcn . t l ~ l l ~ c t  U17- 

bno\\;n lip to now. c\r'cpt .inl\>ng \pz~ i , l l lgs  I n  
tI1c \+Y.II-LIIL~\\*II 11 pr ~ t o r t ~ i l  i t  l b t ~ s  J r r  : i t  L * L \ \ w ~  

b y  ilic.ins 'of tllrblr i s  t l ~ c  :~tlJr~*ss 
I > L B I I I ~  3 I I L ~ I I ~ \ \ L * ~  tI1;it tti~h11 t tfirs 1 1 1 ~  , I O L  t l i ~ t l ~ l  111 

w ll1k.h t he  Ilcni 1b 5t r)ft*d 1'111s i\ tllc type of- 
I I I L ~ ~ I I O Q  u\t-d 111 all t h v  \i i * l l - L t ~ ~ n i ~ ~ l  t  t3111put tUrs, 
t l i rc~ughout  t he  Illstor> s r t ' - f t - ~ t r o ~ ~ ~ c  c l . i t , ~  pro- . . 
c.t*\<lng I l ~ t .  rt~i,lti\  cl) 11 t tlc-Lno\+ n t > pe 11,is 

6~*tt1 c l ~ c c ~ ~ r s ~ r l  ,111d . ~ T L ' , I ~ I I I * ~  : I ~ O \ I  t b? \ c ~ r ~ o l l ~  

c't3i11l3utcr \c'icnli\ti for  sollie ! t-.lrs LICIH , LATI- 

cltbr thtb cJt51;igliatigns A\sosi,ili\*r hic.~~lc>ry , I I ~  

Co11tc.n t -  - 4 d d r t ~ ~ s ~ b l c  h lcn~ory  (CAM). With 
t i l t \  t )  pc of ineiilor_\p lttlrn ltlay h~ ; Y C C Y S S ~ ~  

I 1 1 1  I if i t  i\ prccc*llt, t l~o \ t l  

lo\ , r t~un\  u 111~I-1 h,i\c it  r c ~  c~g!~ i t c .  it ;ilni rc- 
\ j -o~id  I n  111\ rcqL cBt1 t 1 x ) o A  o n  t l ~ c *  ~ t l ' l ~ r - c t l  l'ko- 
f~ \ \or  I 011 l:o\t cr  ~ L - L  r l \ v \  t iil- t11 f f ~ - 1  ~ ~ n c t -  

bL8t A L > L ~ ~ I  I I I L * ~  t \4 o t >  pes of 1llt*t11{>ri~~< 
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. I \ \ L I I I I ~ T I ~  110 prit3r c lu t~ \  i:i.~t \$t>~iliI  t~li1111!1,1te 

t~r1 , l in  ~> : , r t l o r~ \  of th r  c ~ , I \ \  f ' r o ~ n  ~ 0 1 1 ~ 1 i i c r ~ l -  

11or- t )  lit* \s~)111cl stLirt ,\s 1t11 1 1 1 ~ ~  t<r\t \:,it 111 t11c 
f i  i i I I I I I 1 . 1  1 I)o, 
J o t ~  iiLi\ t 1 ~ 0 o L ' ~ "  I ~ c  \vt>111tj ~ I I L * I I  r t b p c L ~ t  

1111\ <tcp for 1l1t~ \ c L ~ > n d  \ t*ht,  ,incI \u f~) i ; th ,  
t h ro \~g l i  c i c r j  \ c L i f  111 1 1 1 ~  ~ l , i \ \  If I I C  op.br,tied 
I I L L *  L I I I  ;4\~1~1.1t I \  .> n~ ;* l i~o r>  . 011 t 111- o i l l ~ ~ r  1 1 ~ 1 1 d  

1 1 1 1 p l  s 1 I t  \ 1  I 1  \5 111 

211 ~ h c  \tutIcnts u 110 l ~ . i \ t *  t111s 14ooA p l t ~ ~ s c .  

r d l w  t l ~ c ~ r  I I ~ \ I I ~ S - "  A s  I hi\ i l l ~ i s l r L ~ t i ~ > ~ ~  sug- 



I I MODES OF OPERATION I 

t i t  HEM, 
I 

R E M  Functruns 

il,lt;i 1 2 1 - 1 1  :11a0 I;,ir rccclgnition funt-t ions  in- 
~ ~ o l \  1112 L]\I . I[I  1 i!:ttiite c ~ c ~ i ~ ~ ~ ~ ~ i r i ~ o r i s ~  ( 1 > gr-c.i:~~r 
t h , i ~  i \ t l \~ . i I  4 0  ( 2 )  It>\< tIiii11 o r  C ~ L ~ L I : I ~  '1'11~ 
tIlrc>th \ . i ~ i t ~ t ~ ~ s  o f  r~~c-c \g r i i t i i~ i  art1 F ~ l i l t  i l i f c ~  f l i t  

I 1 t i .  I ~ L * ~ I L I ~ " s  l ~ ~ i t ~ g  iI\,~l~Icidir c'ctly, 
t l i ~ * y  pro\ lde- thc Il,i\is for  \*,ttrculs atlti~tlotlal 
f ' ~ ~ ~ i ~ f , t ~ ~ ~ ~ s  tj>c'clfi.i\~1y 15)' -soft\\ d r c ,  \ \ I c + ~  35 ( I  ) 
n o t  t 4 q \ l ; i l  to, (1)  _crt*,rttBr 111,111, (3)  I c ~ s  t l l , in ,  

(4) ~ L * ~ \ I C Y I ~  ( I  e., gt.-.tttsr t l ~ i r ~  l c n t ~ ~ r  I i n ~ i t  hu t  
I:*\\ t 11,1t> t i  ppt*r li1111i). 

>!t,rc*ui vr, ( l ~ S f : ~ ~ ~ * t ~ f  ~ ~ : J I ~ ~ I ~ I I S .  i t ~ ~ ~ l t ~ t l ~ l l g  no 
SLI  1 1 ~  t l o r ~ ,  ~ : l n  bi* Ilr\rrirl ~ n c d  trri ~ i l f f ~ b r  tbn t por- 
t ions of K t  11 t8~jtrit.l; "Yo ful lc-~~on' '  rnrdtls 
t h , t t  .i ~ ~ + r t . i i n  purilon Zlf ttir RE!? cntry is 
I I d ia 1i.i t ~ > \  'r h.tp.,pc:~s t u Fe there 
I $  . ~ i ~ ~ * p t ~ d  

T\ic 1 1 ~  oil t l ~ c ~ t .  1 . i r l o u k  t 6 ~ ~ u l ~ i l ~ t ~ c ~ : ~ ~  pt'rh~lps 
\)tb\t l l ~ l t f i ' ~ k t O ~ d  \I lfh L ~ L '  I l c l p  of ,111 t \.illlp]e 

Lct ~ 1 \  \~ry~;'tsw t h a t  \Le l ! ~ i c  KE3i s j  stcni 
1 ~ , ~ t i t v l  \i 1111 f j l c  of c n i r l t b ,  t s d ~ ; l ~  clttr! con- 
\ l \ t  I ~ I $  of I I I ~ C I I I I I ~ ~  !lo11 , i 1 7 0 ~ l f  Lin indrt ]dual. 
I-llt. cn r r>  IS for-~;l,ittt.d. 1t.t us ~ y .  to cunsiqt 
of tT1c f0110\\ ill$ 

( 1  1 3\t ri;tllie 

( 2 )  First IiLirnc a n d  ~nlt l ; i l  ( o r  in~tl.ll and  ni lddle  
1 ~ d l l l t 2 ,  or . . .I 

( - 3 )  Strzct  .idtircs< 

(4 ) ( '1  t>, 

( 5  Sl , l l .~ . , i? lc f  /1p c i K i c  

( 0  1 1 <'IL p h 0 1 1 ~  li\i!l;1~t2r 

( 7 )  OLL ~4p.itron 

( 8) 41111\i.il I J I C C J ~ I I C  

((11 1st 

zo~r ld  t l i~sn.  ~f dtwrt)d c>t>t,~ln J I I . ; ~  of ,111 
111c p ~ ~ r L o n s  ( 1 ) 11i lng i n  ,4r1zo11a ( 2 )  110 Inore 
tlldn -75 \ c.<jrc old. ( 3 )  l t I i  c t ~ ~ n ~ ~ d l  IJILOIII?< of 
520'000 u r  iil$~er YOIIC: t 1 i ~ 1  d ~ f f t  r ~ ~ n t  rciog- 
I- I I I ILI IT  ~ I I I I L - T  I(II;S ( L ~ L I J I  to  lcsc t 1i.ir1 o r  eqlli~l 

grc.i1tar t11~t~ i  c l r  ~ * q ~ i ~ i l  t ~ )  ~ - ~ 1 1 1  1~ p ~ > r ~ ~ ) r n i c d  
upon  d~f ' fc ' rc 'n t  portions O F  the t ' i ~ ~ r ~  (inc1:~d- 
111s no f u n c t i o n  d t  :dl for t h e  irrcli;\,~nt por- 



lions of tkr  t31itr)~) .;21<0, qix~ce the s y s t c n ~  is 
pt'ifthctly fleublc as t o  \!{hat it docs with the 
rcwlt E of 1 lie r~~c.c)gnlt io~~ opcra t~on ,  we m:ly 
a ~ k  it to rc.,id out j i~ s t  a pc~rtion of (rather 
th,in tlw ~lhol t .  of)  t h e  q-\!alif>+ing entries (e g , 
j u s t  the nanlc dnd the Jclepllo~lc number) o r  
ue m , ~ y  altt.rndtivvly sprcify that some infor- 
mation is t b  be K rittcn into some part of- the 
q ~ ~ a l ~ f y i n g  entr~es ,  Q y  illearls of the mi)lti\vrite 
oiwration Or, one field of the entry 111ig11t 
contiiin an ;iddress t o  a loiation in a disk flle 
wllcre Inore exteiisive information about the 
~ t ~ d i \ ~ ~ d ~ i a I  is-stored. 
Note that fqi~ctions such as those just de- 
scribed can be performed by ordindry compu- 
ters; hut they ~ t o u l d  be required to perforni 
starching opcrd tions in place of recognition, 
and  ;i seriesaf  ~ n d ~ v i d u a k  write i n s t r~~c t ions  in 
place of ~ n u l t i - ~ i ~ t e .  The time of optmition is 
considtrably longer, and i t  increases sharply 
as the size of the  file grows By contrast, a 
recopntze or multi-urjte operatlon can be per- 
f o r ~ n ~ d  througl~out K E M  about as fast as a 
read or write operatlon, and the time does not 
~ncrertse wrtn the size of the rneniory. 

hioreover, for elaborate specifications such as 
that in the above illustration, t t ~ e ~ o f t w a r e  can 
get q u ~ t e  complex in systems u i th  o rd~na ry  
(KASI) rl?ernones And rnore cornillex softwdre 
requires not only Inore human tirlle f+r its 
creat ion,  but also marc nicnlory \pace It is pE 
course for just such reawns that w I n r  
have been wlllihg t o  bulld,,and others- 
t o  buy, ;issoziati\tA procc54ors even a'y 
high prices Chat hdve prciailed u n t i m  

Masking 

A nla\Fc may he applied t o  any  of the REM- 
functions, even to the  ordinary location- 
acceqwd read :ind % r ~ t c  operations The  mdsk 

1 Sr 

has the  functior~ of hJocking out certain bits, 
so that they hre 1111affv~ted by the operation 
Any pit tern of  I 5 a n d  0's can be usedl as a 
niask the  bit positions for which the mask 

has I part ic~patr  in the  operation while those 
for: which the n u r k  has 0 arc  n~asked  out.  'The 
5i7e of the 111a$k is that o f  tile co~nputer word, 
\&*h~c'h has been set a t  one byte  (eight bits) in  
the first Iil,$I s~~s tc rns  bcing made  available 
by SEXIIONICS. ,4s an exami~ lc ,  the  Inask 
I0000000 ~+lould cause all b ~ t  pos~tlons b u t  
the Ieftnlost to  he ignored by \+thatever ~t is 
used wlth. N'i th the 111ulti-write operation, 
this mask I+ i l l  allow d a f d  (0 o r  I ) to  be I+ rit ten 
in tlie leftmost bit posit ion leaving the other 
positions uncliangrd Such an operation might 
be used t o  flag all records whjch have  ultisf~ed 
a preceding recognition upelation. 

Effective masking of byic-sized units is also 
prov~ded for, but wlthout the need for okert 
mrtsks Since t j ~ e  C ~ n f  ral Proce~sing U n ~ t  
(CPU) operdtes upon only one computer 
word a t  a time. ~t sir~lply or-~tlts c o n s ~ d t r ~ t i o n  
of those ~vlllch are t o  be et'fe~tivcly masked 
This slnlple pr,lctice is followed i n  the abo9e 
~llustration. in w h ~ c h  certain entire fields 
(e g Last name'.) are ignored in specifling 
the recosnltlon criteria. At smaller lei els, 
b i t n  t o  the individual byte, it is just as easy 
to us? such recognition criteria as, for ex- 
anipleb (1) last n ,me  beglnning \wth B (all 
other letters dlsrcgrrd rd), (2) telcplione area 
cede 303, (3) first d ~ g i t  of the zip code greater 
than  or  equal to  7 (4) fast nanlc Anders9n 
 here ? indlcatcs uv~ld cl~aracter--i e , byte to 
be ignored) 
Complex Functions 

Syctemr \+bich have t-he ~ ~ i i p d b ~ l ~ t i e s  dr\crlhed 
above arc ~ a l l e d  C o n t ~ n t -  4ddrcssablc Parallel 
Procc.s;ors" (CAPP's) by Foster Such ma- 
c h ~ n e r  arc qul  te p o ~  er fu l  B)' ~ I I ( C ~ H  caving 
rtbcugwit~on 'ind multi-\+ r itc ~pc ' r~ i t ions ,  w ~ t h  
appropriate use of bit-rndqhit~g, a CAPP is ahle 
to ric-hicte speeds, flcr;lbi11 t y, d11d p r ~ r ~ r i l ~ t ~ r n i n g  
easc well beyond t hc rlinze uf CL en. 1 ery l ~ r g c  
and cxpcn\ ivc  conlptitcrs of the con \en t~ona l  
k111d. 

Thus a recogmion opcrat ion, as already men- 



I t  1c t l i i~ r  c\,isy to I I I L I L I ~ I C  ~*lt l l2r*or t ~ n d ~ t l o t l s  
111 the r c c o g ~ i ~ l ~ o n  c ~ i t c r i a  In the atjo\e c l -  
a~i ipie ,  i ~ i s t ~ ~ , ~ i l  of :1\L11ig f o r  tilt' r t~o r l1 s  of  ril! 
~ L ~ T ~ O I I S  li1111g i n  I r ~ i d r ~ a ,  OI IC  c ~ j ~ ~ l d  \ptbcify 
. - I r i~ona ,  New +l?\ico,  o r  Colr>r,ido l'lic' 3p- 
p r o p r i ~ t c  R E V  s) 4tc.111 s ~ i l ~ r o u t  i ~ l e  c ,in tllerl 
r n~ t l t i - \ \~ i t e  a fl:ig 111 :>I1 'rc.cords \ tr th Ar~ /u r i a ,  
then t ry  Nciv ~ I C \ I C O  rind tli~~l.ti-\+ rift3 rl flag 11-1 

tllc cnlnc position of I I I ~ S L ?  r c ~ p ~ ~ l d i t l g  r ~ ~ ~ ) r t l s ,  
then lihc\\\ i\c for Colorddo; af ter  \ililch those 
records n i t h  the  fl,ig  ire t he  OIIGS s~ t l s f !  i np  
the c i ~ ~ j t ~ n c t l \  c r ~ t e n o n  

Other conlplew opcrLitions made povib le  by 
the ~h111kcs  of REV h c l ~ ~ d e  (1 1 i n c r ~ ~ ~ ~ ~ c n t l n g  
the count  flcld of ,ill rc~orrfS rnect~ngsapeclf~t~d 
rCco::n;t ton ~rit .cr13,  ( 2 )  1711 b) i ) ~ t  coIIiImriso11 
of 317 i~ lp t i f  p i t  tcrn with stored patterns,  (3) 
1 ,o,ating the  rthcord Ii,i\ 111g tIie rnaxin~urv \?slue 
for a h p e c ~ i i ~ d  byte  p o r ~ t l o n  or field (e g t he  
count  field), (4) like (3) for nlinirnurn i d l i ~ e  
( ~ l \ t . f \ ~ l .  In r l l ~ h c ~ l ~ ~ t , ~ ~  w r t i n g  sincc dlpl~dbctlc 
order cc)rr ~kspon~is  to numeric 111 stdnd,ird b.1- 
n,lry ~.odt.s f'or ,~l l~l i , ih t~t ic  clr;ir,tcicrs, (5) find- 
ing best f ~ t  111 p , i t  tern rcLc~gni t~on s~ t \~ , i t i o t i s  in 

hlLli tl~clre 1s n o t  I~h:. ly to 1~ ,l perfect ~l id tch ,  
1 i 1 1, 2 . I I I ~  (3 )  CG) pr~t l t  1ng 
(1~11 ~ 1 . 1  o ~ J c . r t ~ d  1 i \ t  ( t ~ . i \ t ~ I  o n  c i lp l~Ll l~c . t~c  or nu. 
lncric c , r ~ l c r  of' ~ l ~ ~ ~ c i t t ~ ~ d  f i ~ b l d )  of , 111  r z ~ o r d s  
I L ~ I  I C  I o r  crlttbrla, (7)  
[no \  1112 r~ i fo rm, i t~on  fro111 one flsld to ,inother 
\\ i t h n  :ill rtbcordc or ;ill r c t o rds  nlcct~rjg \pee- 

1f1t.lci r ~ ~ c o y l l t ~ o n  ceil tcrlr l .  (8 )  L ~ d ~ l ~ ~ ~ g  n c o n c t d n t  

o (or \ ~ ~ l ~ t r , t c  t ing  frorn) ,311 records h:i\llng 
p t b ~ ~ f ~ ~ d  p l c s p c r t ~ ~ s ,  (9)  ~(l(1111g 1 iilo ficldl; (or 
t~\)tr,i~.ting, c~ric fi y m  the o ther )  with it^ :tll rec- 

\rc!q hrl\ I I I ~  i p c c i f 1 ~ 4  pr~pc ' r t i cs ;  ( 1  0) ar ious 
0gi~,i1 0pcr~11mis  1iL)on fldgs, tbtc, 

The REM Data Systern 

Kr!lF <.'in bc p?~cAagt\d \ s ~ t l i  \,trious types or 
equ~p~i i t . t i t  htlhides the  CPU lor  ~l l f fcrcnt  appli- 
c d t ~ o n s  111 the  t y p i ~ a l  qtstrirq, t h e  CPU is also 
contiectvd t o  some R.qhl ( for  progrdms and 
otllcr i t i f c ~ ~ ~ n d t i : ) ~ ~  no t  rt-q\lirl+~lg the somewhat 
norc c\pcnclvc KC!!) and tn various pvripllcr- 
sl J t . \ '~crs ,  such as d h ~ ) b o , t r d  for input ,  CRT 
~ . ~ i d / o r  p r i ~ i t e r  for ou tpu t ,  ~ i ~ i d  e ~ t c r n d l  stordge 
on 1,ipe d n d  o r  disk X t \ . p i i ~ l  KEhl Data Sys- 
tvin rn,i>+ be d j : ~ g r c i l ~ ~ i ~ l r d  as follc?ws 

TERMINAL 

-3-3- 

-- - -- - - - -- J - - - -  
. - - 7  _ _  __--_-._pp- 



Recogri~tion ICSernory (R EM) 

111 g~111.ra1, 1<k-VYls ~ 1 ~ f : i l  \\ ~ I C I L \  cr \ : . ~ I ~ ~ ' ~ I I I :  
C' 

is rcqulrzd 1 I co l l~pu  t crs ,ind 
\j Iicrt'\cir orCl!~~dry ~(j lnpl11er  ~ r l f t \ \  ,ire s!*ktc.liis 
.ire being 11-t.d for I S I ~ P X I I I ~  o r  oi1lc.r ~ I ~ ; I I I \  of 
h e c p ~ i ~ g  t r d c L  of \\lidre r1,lld:iq s lu r td  Its :id- 

\ .~rit.!g~s 11e 111~1niy 111 s r ~  ,it11 lncrcJ\i  t! q ~ : t ~ d  
of jvo~c \c ins  and In S I ; I ~ ~ ~ I ~ ~ L - , I ; I O I I  o f  \oft- 
\+.'ire. In aJditlor?, the  ~ n u l f l - \ \ r ~ f e  ~ ~ i p ( l b i i i t )  
rind the  ope.:a-tkil~ i t  rrl;ihes :I\ L ~ ~ l L ~ k ~ l e .  W L I I  35 

p l~~a l l t . I  ail-ilrnetlc. open up  n : ~  \ I \ ~ J <  in 

coinputc'r ctp;71~c ~ t ~ o n s  \+II:zII ~ I C . I S I ~ I I I ! I I ~ T S  

and ~ ! ~ > t r . n ~  dt 'slgi~crs \s 111 'IIC ~ \ r I o r i n $  Tor 
nl'in) 1 cars to cortle 

S I I ~ ~  I iEl l  c'in 2'0 e \ e r \ t l ~ ~ n g  that  c)rcl~ndr)r 
RX3I zdn do In r~dd i t lon  to  j ~ i r ~ i l l ~ l  prcl~css- 
In=, ,rnd since i t \  coct 15 onlj 111odcr~tx'l) Itlgh- 
e r  t l ~ l n  11131 of TI431 ~'l , ina\  I ~ ~ ~ o n - r c  ~ d c -  
1) 1 ! ~ 2 d  ;I\ FZ 4J1 t f~ inng-  tllc 11cx t ID to IS 
j cdrs 1'111~ p r o y p t ' c  t y c c n l \  t.q3~+:1~!11! liht.l\ In 
I I C M  o f  :11c fCic-t 1 1 ~ 1  llL1rilu  IT^^ . o y t ,  <ire LUII -  

tlnulng tq  ; l ~ > ~ l l n <  \il111i. tht.  ~ l ? \ i  of i c ~ f t  ,ire, 
\ ~ I ~ I c I ~  rtx1~11rti4 p1o_~'raiill11c'r\ c o l j i  III!IC< 10 In- 
crt~~ise" Thus tllc \ i ~ p = r f ~ ~ ~ ' ~ l l !  grc..ltcJ co\t of 

S) q l . 2 l l l ~  c31l Ilt' *r : l~~id I i i L i l l  f l f i l ~ \  O\ t'r 
In ~ J L I ~ ~ S  of p rog i . t r l ; r~~~~ig  L C ~ ~ I S  The  potinn- 
1131 ~ ;~ , i rLe t - fo r  RE31 I \  t h u \  no  1244 :11,.111 r*:~<t 
and  ~t Jpp2nrs p o s ~ i b l c  t l l d t  RI.>I \ i l l 1  IL, \  olu- 
t~oni; lc  t lit- c-clrnputer 111di14fr) 

0 OJlt' trriII P O T ~ ~ C ~  ,lII tilt. l l ~ i t ' d c ' s  L ' I O ~ J I I ~ L ' : I ~ L  

R 1-11 111 l ~ r l n g  af ter  ~ J I C ~ ! J r d J 1 l ~ l ~ ~ ' T \  c ~ ~ ~ ~ l  L :)III- 
puter \ c i t ' l ~ f ~ s t ~  pet a ~ l ~ d n c e  to u o r h  \ i l t l l  it 
But cral arc35 arc irnn~c.t l l ,~t  qly 4py.iii.nr ln 

h l c l ~  a RE)! syqtcn.1 hac ~ 1 ~ a r  clcliPc~r~t:~ges 
oicr orcI in~ry  cornputen SL~nle nf the ;L I -L~~S  

Applications and Nlarkets for R EM 

1. Pattern Recoynitron 

1t4z/ !  Y I I C Y ~ ~  J ,  6drtlc/, > . i ~ l >  77 ' -5 in Jw,e'c , (1 ~ ' ~ ~ . ~ ; e r  
7)7:Lnl In ~ t \  1CSt  \lc.;t 1s i ~ ' d 1 X ~ ' I j  SIL'W, 1 . h  3,: 16 
]IC)\~I: ,  to  C C ) : ~ l ; ~ d r C  ~ ) i l t '  c d - ~ c ' i t ' ~  pNT)t3 r \ l l ] l  li\* 

b ~ s e  'bf I7,OtrCl ~ r n ~ i ~ r ~ a l  prints D ~ r t  \ + i ! ~ c ~ ~  th: s) . t ~ m  
IS co,nplejc. I r  v.iU sTdn !he enrlre filr In v!erd 
n3nutcs  '" 



111 I ~ W I V ~ I I I ~  111f ~ L I  L B I I ;  ! o I J ) ~ \  ! I I ~ ~ ~ J  l ! i o l i  re- 
I 1 1 ~ ' ~  .11 I l l d l  d c ' ~ ( \ l l l l l  f-01 I l ? O l  L' tll.111 1 1 ~ 1 1 1  Of ,111 

~ o l : ~ l ? u t t * r  LI~\,!;L* t 0 i 1 . I j 1  I llcb I \L*  J ~ I  t j  0 1  J < f  11 
f'0r E L l l l l l ~ l ! J  . I ~ i i . ' 4 4  1 0  l l l f  01 l i l t l f l l ~ f l  I <  1ll . lf  I f  

I S  t l l c  L I ~  \111;111y !'~l::iC I! I ; J ~  1 ) ~  
\I . ~ t \ t \ ,  t 1 1 ~  r ~ * ~ o r i l  ii 111.1l \ . l! i \! i~*\ t1;c I L * , ~ L I L ~ \ ~  

o ~ I \ I ~ c \ ,  111 c i i c - ~  t ,  t 1\31 1 1  ! ) , I \  ~ R L * L ~ ~ I  , ~ \ h c * d  

101 13) ~ i ) ~ i l r , i , t ,  <adl1,1.11\~ * : t ) ! F i i > \ i l ~ Y '  L , , ~ I I  ~ c ~ t  

~ L I ~ I I  . ~ I I ~ L * ~  t ; I L  LC\\ ti3 111Vor1!?.:11~~,1 O I I I >  l?)  
I I ~ ~ ~ , I I I \  01' f l l c  ,111411~>4\  t i l t '  ~ o c , i l ~ ~ ~ ~ i  \ i l l c l C  11 
I \  4tCOrc~1 \ \ ' I ) L ~ I I  Ill:> 11.11 c l o  j11/J \ ~ I I I I L  il1111.;~ 

they i t  c l t l ~ c r  \ ~ . 1 r c l 1  t 111 ~ L I : : I I  1.11111 ~ p ! ~  10- 

i o i  \ L ~ T I . I I I >  or i a o f  I 1 I i l h c  
I O I  1 1  1\11 :oiI 1 1 1 2  I $  r l i i  i tc  I I I I I I I L * ~ ~  ill 
I ! \  I I \ C ~ L : ~ I I L $ S .  110'bi i l ~ r ,  ; I I . I I ~ I I >  1 I ; ~ ~ , : ~ I \ C  i t  
lLlLL$ ~ 1 L ~ \ l ~ ~ l I l t ) ~  I t  \ A L ) I L \  Ol l l>  11. t ! l< <.1:1,2 

b L \ L * b ~ r ~ l ~  h ~ l ) .  i\ I I I ~ I I  y c 1 t 5  11:i\l1: LI" 1 1 i t o  ; ~ I I  & i d -  

J r C q s  or  ,tp111 O \ I I I I ~ I ~ L ~  . t ~ l L I r c ~ \  I \  : i I ~ i : ~ y \  \ ~ \ r ~ i  
F o r  ~ \ ~ i : l ~ p l c .  111 a I L > \ L ~  ) O I I  \> \ I  t.111 1 o r  '1 

p ~ r t  ~ ~ i l l ~ r  L ~ L I I V  1 1 1 1 ~ .  r~ i>\\ 10 .I ~ t b c o r t l  rc- 
t ]LJIrJCS ( 1 ~ J J ~ \ c ! l ~ c s l  \ llL~~lit.'. ~ i l l d  ( ? )  I f l ] >  I ] L ~ I ? I -  

hcr I f  ~ I I  I I I ~ I I I I  1112 p ~ , ~ ~ i ~ c r  ~ I C ) C \ I I ' I  I CIII~!II-  

i w r  111s f r ~ p  nurnbcr Ilc 13 out of luck l ~ o t l l  
i t ~ b ~ : l \  o f  ( 1 ~ 1 ~  are U - C ~  for tile 11~\ll11is. 

-' L,.,ll \ ~ ; ~ 1 . .  ,i;.~.ji:~ 111k' L ~ ~ o ~ c c  o f  ,i 10\\-.0\1 

, , I I ; I  L I t c rliql. fur 
] , l i L . I  !I\.< 1 1  1.1 ~ ~ ~ ~ ~ \ ~ , t , i ~ - \ ~ . . ~ ~ '  ril.'\ ~ ' $ 1 1  

I i. ~ I , ) ~ I I  \ I ~ L I ;  L \ ~ ; L  I 1 1 ~ 1 1  b t ~ j l  O I I C  l > ' ~ ~ ~ I l  at  

I! 1 L o t I I ~ i i  , I  \ A 
1.11;:; JIG 1 1 1 ~ ~  L) I I  I!]: ~ ) i I t ~ r  ~ I ~ I T I ~ .  \ l ~ o u l ~ i  
t! p ~ ~ , ! l l !  - I > <  j ~ r o \ r ~ l l t l  if ~ t l i  ;I !':I 11 I I I I ~ C X .  L O I I -  

t : I  j l ~ \ f  f l l L i t  I I I I - ; ~ I ~  fro111 c.;lcll 

I C L J J L I  I!] 13 l 1 \ . ~ 1 >  to 1 1 ~  I I L ~ L ~ ~ L ~ ~ I  f 0 1  r c t i ~ : ~ , i l  

~ , I I ~ ~ L ' ~ , . * ~  5!1*1\ Lll. 1 1 1 1 1 ~ ~ ~  \ I ! l L <  11 P I l l  l < l  31 I \  

,l'l!o:!l,lt lL . l l l>  l l ~ ~ l ~ t i - l ~ l l ? l c ~ ~ ~ ~ o l l : i l  



u.11) to Lcj!;kiLl:r l!uu p,n. c 1!1s ~ i h i i  of 
I , c : ? ~ L : , : t ' t "  - L 14  In 11t11~1an I ~ f c  to ;ct ;T !'111t of the 
I ~ \ I  , ~ l j p c  t)f j 3 ~ ~ i ~ ~ ~ t 1 3 1  ~ p p j ~ L . q t  I C > : ~ \  ,*!1tl prod- 
1 1 ~  t \ ijl,it' \, I I ~  G I I I C ~ C  ; I S  l.id1d ~ J I O ~ ~ L Y I I I ~  
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PROGRAMMSNC REA 
i s  easy! !!?henyour REM system i s  ope ra t i ng  i n  REV mode - t h a t  i s ,  
execut ing a  recognize  o r  m u l t i - w r i t e  i n s t r u c t i o n  - t h e  CPU t h inks  
i t  i s  dolng a w r i t e  ope ra t i on .  The RE14 board conver t s  i t  t o  the 
de s i r ed  REM a c t i o n  For a recognize ,  t h e  da t a  w r i t t e n  on t h e  d a t a  
bus by t he  CPU i s  a cornparand - t h e  Ctem t o  be recognized.  Fur the r  
d e t a i l s  axe given  i n  t he  RE, Programmer's Manual, a copy of which 
i s  included at no charge w i t h  each o rde r  of 1 o r  more REV boards 

It t akes  only  minutes t o  l e a r n  how t o  add REM opera t ions  t o  your 
r e p e r t o i r e  i f  you a r e  accustomed t o  programming machine language,  
assembly language,  Bbsic,  o r  what-have-you. You can use  any 
assembler w i th  REM, s i n c e  a l l  t h e  CPU i s  doing i s  execut ing  a  
w r i t e  i n s t r u c t i o n .  

To make t h ing  
REM subrout in  
func t ions  a s  

s even 
.es  f o r  
t h e  £01 

e a s i e r ,  
complex 
lowing 

SEMIO1lICS has  m i t t  
REM o p e r a t i o n s ,  i nc  

( a l l  of which opera t  

en a package 
luding  such 
e i n  p a r a l l e  

a l l  REM records )  : 

- I d e n t i f y  a l l  r ecords  which have a s p e c i f i e d  c h a r a c t e r  
sequence 

- I d e n t i f y  a l l  r ecords  w i th  ze ro  ( o r  a l l  1 ' s )  i n  s p e c i f i e d  
b y t e  p o s i t i o n .  

- Compare (=,Z , or  s )  s p e c i f i e d  cha rac t e r  s t r i n g  t o  
s p e c i f i e d  f i e l d  of a l l  r e c o r d s ,  wi th  responders  Flagged. 

- Locate f i r s t  responder (u se fu l  i f  t h e r e  a r e  m u l t i p l e  
responders  t o  a  comparison) 

- Erase s p e c i f i e d  b y t e  of b i t  p o s i t i o n  i n  a l l  r e c o r d s ,  o r  
i n  a l l  tagged r e c o r d s .  

- Count number of b i t s  i n  given b y t e  p o s i t i o n  which match 
s p e c i f i e d  byte  ( for  a l l  r ecords  i n  p a r a l l e l ) .  

- I d e n t i f y  t h e  record  having maximum (or  minimum) va lue  i n  
speci  f i e d  f i e l d .  (Very u s e f u l  i n  s o r t i n g ,  o r  f o r  reading 
ou t  responders  i n  d e s i r e d  l o g i c a l  sequence.)  

- I J r i t e  s p e c i f i e d  d a t a  ( 1  t o  255 by tes  long) i n  a l l  f lagged  
r e c o r d s .  (Very u s e f u l  i n  s o r t i n g ,  of f o r  r ead ing  out  
responders  i n  d e s i r e d  l o g i c a l  sequence.)  

- Increment (or  decrement) s p e c i f i e d  f i e l d  of a l l  f lagged 
r e c o r d s .  

- Add (o r  s u b t r a c t )  s p e c i f i e d  b ina ry  number (1 o r  2 by tes )  t o  
(from) s p e c i f i e d  f i e l d  of a l l  f lagged r e c o r d s .  



- Add two  f i e l d s  (or subtract)  within a l l  flagged records .  

- Move data from one f i e l d  t o  another within a l l  £Lagged 
records.  

- Boolean operat ion on f l ages  within a l l  records 

The subroutine package fo r  the 2-80 occupies 2K bytes of memory. 
An 8080 version (which requires  3K bytes) i s  planned for  r e l ea se  
i n  J u l y ,  and this w i l l  be followed by an Alpha Micro vers ion i f  
t he re  i s  su f f i c i en t  demand. A higher l eve l  package fo r  general 
applicati ~n i n  in£ ormation management i s  a l so  i n  preparat ion.  

With o r  without the subroutine package, yoq w i l l  f i n d  t ha t  program- 
ming f o r  a REM system i s  f a r  e a s i e r  i n  most appl icat ions  than f o r  
pre-REM computers. Table loop-up becomes t r i v i a l ,  sor t ing  and 
p a t t e r n  recognit ion become easy. You ge t  more programming done i n  
less time, and the programs qccupy l e s s  memory space and run 
f a s t e r .  

And you are  able  t o  do more. Information systems can be morc 
f l e x i b l e .  REM makes i t  f ea s ib l e  t o  b r ing  new sophis t ica t ion  
in to  such areas  a s  data  base management, language data pr~cessing, 
and a r t i f i c i a l  i n t e l l i gence .  

SEPlIONICS ASSOCIATES, 41 Tunnel Road, Berkeley, CA 94705 4 1 F 3 4 U - L 4 U U  
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RoheAs Information Scnices,  Inc. (ROBINS) 
6.305-G hlcrrlfield Ahe 
Fairfax, V i r k l n t ~  22030 
Phortc ('03)SW '8438 

SCREENSYLITTZR i s  a complete t e x t - o r i e n t e d  TV d i s p l a y  system 
f o r  S-100 cojnpat ib le  h o b b y i s t ,  smal l  bus ines s  and OEM 
microcomputer s st,eas, , SCREENSPLITTER r e p r e s e n t s  a significant 
advance o v e r  o t  e r  TV t e x t  d i s p l a y  systems in t h r e e  impor tant  
respects :  

h 
* The q ~ a n t i t y  of displayed t e x t  is large.  SCREENSPLITTER 

d i s p l a  s 40 86-character Lines of ,upper-lcwer case  t e x t  
on a s f andard  (10  mhz o r  b e t t e r )  'kV monitor;  

* Onboard so f thare  i s  p r o v i d e d .  One k i l o b y t e  of  J i s p l a  
d r i v e r  software, t h e  Window Phcka e ,  is p r o v i d e d  in {he 
baslc  system d i r e c t l y  on ,the boar8  ~n a 1 K  2708 EPROM. 
T h i s  3oftn.ar.e clef i n e s  20 , u s e r - c a l l a b l e  f u n c t i o n s  t h a t  
permit t h e  d e f i n i t i o n  and  control of any  number of 
~ n p u t / o u t p u t  t lwindowsn on t h e  d i s p l a y  screen; 

* The character  generator i s  user-reproerarnmable. Srnce 
SCREENSPLITTER s character  generator 1s a 2708 EPROM, the 
user  may d e s i g n  and lmpleinent h i s  own character  set. 



The SCREENSPLITTER hardware is  mounted on a s ~ n g l e ,  h i g h  
q u a l l t y  S-100 corn a t l h l e  PC board .  T h e  k i t  comes c o m p l e t e  with 
sockets f a r  a l l  4 g  ICf3 ,  a l l  d l  s c r e t e  components-,  and  8 f e e t  of 
c o a x l a l  c a b l e  w i t h  connect,or. 

SCRLYNSPLlTTER occup ie s  one s l o t  of t h e  host  S-109 b u s s ,  
r e  u l r i n g  a g p r o x i ~ a t e l y  1-5 smps a t  +8 v o l t s ,  100. ma a t  +18 v o l t s ,  
an! 100 ma a t  -18 v o l t s  ( a l l  u n r e g u l a t e d ) .  Virtually a l l  7480 
ser les  l o g l c  is low ower Schot tky ,  and t h e  b o a r d  p r e s e n t s  no more e t h a n  one s t a n d a r d  TT l o a d  t o  t h e  hos t  buss .  SCREEIJSPLI'I"rEH1s 
o u t p u t  d a k a  buss  l l r ~ e s  are c a p a b l e  of d r l v l n g  20 s tandard  TTL 
l o a d s .  Tab le  1 l l s t s  a l l  S-100 l i n e s  used by SCREE'NSPLITTER. 

The t e x t  d l s p l a y  b u f f e r  1s  4K b t e s  of s t a t l c  R A M  (8-2114's) .  K Onboard s o f t u a r e  resides in a 2'108 E ROM with another  2708 EPROM 
s e r v l n g  a s  t n e  cha r ac t e r  genera to r ;  The I K  b y t e  sof tware  2708 mav 
be up  radea t o  2716 (f-or 2K of onboard software) v i a  j u m p e r  
recan !? ~ g u r a t l o n .  

TV s y n c  1s generated by t h e  I n d u s t r y .  s t andard  I415320 sync 
g e n e r a t o r ,  u s ing  an  o n b o a r d  10 mhz,crys ta l  tlme base.  T h i s ,  I n  
c o n j u n c t i o n  w ~ t h  t h e  use of s ncbronous c o u n t e r s  In t h e  d l s , p l a y  
loglc,,results i n  a v e r y  s t a b  ! e and c r i s p  d i s p l a y .  

For  e x t e n s l b i l i t  and  corn a t i b l l l t y  w i t h  o t h e r  TV d i s p l a y  
systems SCHEENSPLIT'I '  8 R nakes ! h e  1 4  s i ~ n a l s  shown i n  Table 2 
a v a i l a b l e  t o  t h e  o u t s l d e  v i a  a 16 p l n  D'IP s o c k e t  a t  t h e  t o p  of t h e  
PC board .  

* 

Tab le  2. - 
5-100 buss  l i n e s  used by SCREENSPLITTER. 

Mnemonic Function S-100 Pin  

A15 a d d r e s s  l i n e  15 
A14 a d d r e s s  l i n e  14 
A 1 
A11 

a d d r e s s  l i n e  1 
a d d r e s s  l i n e  1 3 B q  

A1 1 address  l i n e  11 
a d d r e s s  l i n e  10 

$7 

'lo a d d r e s s  l i n e ,  i! a d d r e s s  l i n e  
a d d r e s s  l l n e  

I 
A a o d r e s a  l i n e  a ii 

8 3 
82 

S a d d r e s s  line 3 29 
a d d r e s s  l i n e  

A3 a d d r e s s  l i n e  3 
A2 a d d r e s s  line 2 
A 1 a d d r e s s  ? ~ m  1 
A 0  a d d r e s s  l l n e  0 

IS 
El d z t z - i n  l l n e  7 

da t a - In  1;ne 6 
i ! 

D I  
D I 3  

d a t a - l n  l l n e  
d a t a - i n  l l n e  3 ; 2 

DI3 d a t a - i n  line 3 
D I2 d a t a - i n  l l n e  2 

2: 
4 1 

D I  1 d a t a - i n  l l n e  1 
DIO da ta - in  l l n e  0 

d a t a - o u t  l i n e  
8: 

El d a t a - o u t  1 l n e  
DO d a t a - o u t  l l n e  

I 2: 
D 0% da ta -ou t  l i n e  
D 03 

'I 
da ta -ou t  l i n e  3 

D 02 da t a -ou t  l i n e  2 
DO1 da t a -ou t  l$ne  1 

i! 
DOO da t a -ou t  l l n e  1 
SVEMR s t a t u s ,  memory r e a d  
KWHITE memory k r l t e  

%I 
P b F I N  poker  d a t a  b ~ s s  i n  

6g 

PSYNC power sync 
PHI-2 second p h a s e  clock 

5: 
SWO-NOT s t a t u s ,  meaw o r  o u t p  
SOU T s t a t u s ,  o u t p  
P RDY p r o c e s s o r  r eady  

ii 
+a 7 2 

power supp ly  1,51 
+18 poder supp ly  2 - 18 p o ~ e r  supp ly  
GND pcwer s u p p l y  220,100 

Table  2. 
P 

E x t e r n a l  signals genena ted  by SCFSZKSPLITTER. 

PIN 1 10 3 h z  c10ck 
PiN 2 10 mhz c l o c k ,  lcver ted 

2 PIN Cmpo3it.e Sync, inv5rLed  
PIN H ~ r l z o n t a l  E:ank.ing 
P m  a R ~ r i z o n t a l  E l e n k i l g ,  i n v e r t e d  

V e r t l c a l  E l a q k i n g  
V e r t i c a l  E l a n k l n g ,  i m e r t e d  

F I N  9 F l n a l  Vldeo T T L y , l ~ v e l  ( l e s s  sync )  
PIN 10 C o = p o ~ i t e  v i d e o ,  2 v o l t s  
PIN 11 Chkrac ter  Ceaera to r ,  b i t  
PIN 12 13 aracter Ger~erator ,  b i t  

Chzrac t e r  Winver g:: :$ Yldeo Suppressor 

tp 
i 



Logical 

SCKEENSPI,I'T'~'P;R 1s designed t o  be l o ~ a t e d  I n  t t ~ c  \ los t  sys t  c . ~ '  3 
addt-css space  on ari e v e n  8K h a u ~ ~ d a ~ - y ,  ds s ~ l u w n  i n  Flgure 1 
Addt-ess lines A 1 5  A 1 4  3nd  A13 h1.e joltper s ~ ~ l c c t a b l e  t lo allow user 
scl t?ct lon o f  the 8K b ~ ~ t l d d f ' y .  

The d l s p l a y  b u f f e r  q y c a r - s  t o  t h e  ) l o s t  CPU a s  a 4K b l o c k  of 
450 n s  ( o r  f a s t e r )  s t . a t i c  R A M .  01 . ran i~a t - ion  o f  the  d l e  l a y  hilffer 
is n s  a 40 by 88 b t e  m-13ay. The ?wst 86 b tes  of cat! line 

ond L O  ri.lKBc - P I > ~ I  II ~ l : ~ ~ : - , c t v r i ,  WI e n t i le 8 7 t h  b t e  

l lne  i d e n t  l f i ca t - i sn - ,  e t c .  
r unuc,?b """"'"~ e ,  and i he 8 t h  byCe :~vallabI e t o  t h e  user for  ~n ,crl-ial 

To write a ch3:-~c. ter  o n t o  the  scl>trcn t h e  h o s t  s stem s t o r e s  r an ASCII code L n  the  e p p r u p r l a t e  array c e l l .  Hence, a though the  
h'lndow Paelage 1s o r d l n a r l l y  used fo r  a11 d l s  *ay c o n t r o l ,  t h e  4 K  
d l s p l a y  buffer  1s dzr>ec t ly-  a cces s ib l e  t o  t h e  P l o s t  ' sy t em. I f  
dvslred, t h e  h o s t  can actually use SCREEXSPl.i'lrPER's % K  s t s t l c  H A M  
d l s p l c i y  bu f fe r  f o r  c o r l p u t i n g  during pe!llocis f o r  wbich a t n ~ a n ~ n g f u l  
d i s p l d y  1s n o t  req~lired.  

The Xlndow Packngc softxal-e 3pglears t o  t h e  h o s t  CPU as a 1.K 
b lock  of 450 n s  EPRCIM, s l t u a t e d  l n  the  f i r s t  1 K  of t h e  4~ b lock  of 
oenory i ~ ~ n ~ d i a t e l y  below t,he d l sp l ay  buf fe r  In the  host's address 
space. T h l s  1 K  is  f u l l y  d e c o d e d ,  so t h a t  the  user can ma ?K 
by t e s  of  h l s  own R A M  i n  the unused portion of t h e  l o ~ e r  4R 6locic. 
Users ~ h o  prefer  t o  s i t u a t e  t h e  Wlndcw Packege elsewhere I n  memory 
can do so  , (a f te r  s o f t h a r e  r e l o c a t i o n )  b disabling t h e - o n b o a r d  
2708 EPROM. I n  t h l s  c a se ,  SCREENSPLITT E R occuwes only 4K of t h e  
host s y s t e m ' s  address space (st111 on an even 8~ boundary). 

Eecause t he  e n t l r e  d l s p l a y  buf fe r  1s mapped l n t o  t h e  h o s t ' s  
a5dress space,  r e l a t i v e l y  b1 h s eed dls l a  t r ~ n s a c t l o n s  can 
occur ( s e e  the  P r o d u c t  Spec1 !! ~ c a  ! l o n s ) .  b '  ~ R L ~ ! ~ S P L I T T E R ' S  c l r c u l t r y  
1s  deslgned t o  permit  t h e  h o s t  CPU t o  run  a t  f u l l  speed w l t h  no 
w a l t  s t a t e s ,  and  has  l o g l c  f o r  suppressing the  whlte-on-black 
l1snowV o f t e n  a s soc i a t ed  w i t h  such  unmpeded b u f f e r  access.  A 
jumper perrnlts optlonal introduction of one w a l t  s t s t e  f o r  memory 
accesses, making SCREENSPLITTER f u l l y  cornpatlble w i t h  2 and 4 mhz 
280-based systems. as  wel l  as 8080-based systems. 

Physical 

SCREENSPLITTERts Window P22kage software module 1s s u  p l i e d  
{p a p r e p r o - r i ~ ~ d  2708 E i R O M ,  o r lg lned  a t  any r e q u q t e d  8E 
boundary. k lnce  the klndow PscAa 708 1s j ~ ~ ~ e r - d ~ g , r a ? a b l e  t o  a 
2K b y t e  2716, t h e '  user c a n  ex tend  onhoard sof thare  by &not her 
1K bytes.  (Kicro D l v e r s l ~ n s  w l l l  r e l c a s l n g  a 7 K  b y t e  
2ge-oriented t e x t  e d i t o r  wblch c he p o ~ e r f u l  Window 

lackage f u n c t ~ o n s  in t h e  basic 1K 

F u l l  o b j e c t  code ( w l t h  svmbol  t a b l e )  and thorough1 
co-c.nenied source  code l l s t  l r lgs  fo r  t h e  4 byte k'lldow Xhckage, 
a s  w e l l  3s t he  'dlrrdcw F-lzkage User's 1 : 2 ~ ~ 1 ? 1  and Appl lca t lons  
idates, a r e  provided  w i t h  both L l t s  a n d  a s s ~ m b l e d  11n1t.s. , 
A d d l t l o n a l l  hex l l s t l n g s  a n d  l c t o r i a l  p l o t s  of t h e  c h a r a c t e r  
generator  E B R O M ~ ~  are provlded  o f a c i l l t  a t e  user d e v e l o p ~ e n t  of  
custom character  s e t s .  

F 

--- 

a t  
D i z p l a y  buffer 

- -p----- 
3K 

Unused 

- - - - - - - - - - - - -  
1 K 

bi7dau Pachase 

Y-3;ry zap  or SZPr&hSPLI'IfER 

in host  add-e?s  s race .  



- 
::le c t r ~ ? r h r d  iilnljow Packrige d e f l r ~ e s  2 0  u x r - c a l l a b l e  functions 

f ~ r  ca:l:?-nlliqg :ind wrl t  ing t o  t h e  ,$ l f ip la  b u f f e r  ( see  T a b l e  3 ) .  
Tibe t t i s lc  u n : t  o r  c ~ n t , l - o l  1 s t h e  w l n ? ~ .  t l r t u a l  l y  s n y  number of 
I ( r e c t s r ~ g u l a r  subregions o f t h e  screen)  can be d e f i n e d  and  
~ ~ ~ . i t - ; r , , ? e p t  l y  c o n t r o l l e d .  A 1 1  s t a t u s  lnformntion f o r  each hlndow 
:s i n ~ l l t  ?lr,.d i n  t he  w l n d o w t s  w i l ~ d o w  cj~-s$_r_1p-b-r U e c k  - ( l u D B ) ,  an I 1  
t y t p  b l i l c k  of' hAM supplied by a l e  user  d t  f i e  E l r n e x e  window 1s 
i , jt . : , ,?d ( i l g g r - e  2 ) .  I n  a l l  t t . r a r ~ s a c t i o n s  w i t h  ~ i n d c w  f l ~ n c t i o n s ,  t h e  
L , r t ? r  i c 7 d d ~  t he  a d d f e s s  of  soinc kDB i n t o  t h e  HL r e  ~ s t e r ,  l oads  a n y  
a ;:::*lin'?tirs into r c $ ~ s t e r s  B ,  C ,  D and b, t h e n  GALLs t h e  

Logical 
~ c . s : r e d  h l r l \ j ~ \ w  f u r ~ e t  Ion.  Window FacAclge f t tnc  t l o n s  generally 
dt .sLr  oy a l l  r-2glster-s. 

K i t h  the  exsoption of two references  t o  t h e  d i s p l a y  buffertz 
l1:122t1on I n  t h e  host a d d r e s s  space t h e  Wi~ljcw Package 1s 
I - c ~ n t , : a n t ,  2 n d  ~-equi r*$s  less t n a n  6 4  b y t e s  of system sLack to r u n  
( A  spi.'clal, f u l l y  reentrant vere lon  of  t k~e  i i i ndow Packcige t h a t  
cont -013 n u l t  l p l e  S Z F I E E V S P L ~ ' ~ " ~ ' E R  d l s p l a y s  f r o m  a s i n g l e  1 K  EPROM 
1s  a k a i l a b l e , )  

+C.----, 
W 1 Sf I n t s t u n b ~ t u  .---..- 

1 S l  7 ,:rrali rclw o r  u4nd0w top 
*------) 
f a I cu-30- lfnn u l t h l n  ulndow 

7-Xi-7 l a s t  +qnc!t,v l ine r inhr 
*-----4 

I SC I bcprcn C O ~ I M  o f  v!rdow I C T t  ell@ 
*----..- 
I CC I cursor c c l w  u l t h l n  wlqdow 
*------ 
I LC I : a ~ t  u: >dnu rr: w nm&t 
*----- 
I a 1 cc-r ,r cbwactor  
c-----. 
I SP : - o ~ l  raarfinur 

i--iL-l usar hid F n r r , w r  mjcraso,  lor ~ Y L .  

I HH I user hold prwa-wr add-csa, hi@ byte 
.------+ 

+-------- ---- ----- ----- -.------------ 
STATUS B I T 1  I It I f r  : r c  : cm I ho I ob I no 1 na I *---------------------------- ---------, 

fg # 'e l  rcund b i t  
rr  ri8.r aft  
r c  v ' ~ l b 1 a  ru-sor b i t  
a cu--0- node b l t  
ho h e l d  b l t  
ob nulpu' bu-st b i t "  
nc L l - r a d  

Each window d e f l n e s  a r ec tangu la r  region o f  t h e  ais l a y  
scrzen  from s ize  1 by 1 u p  t o  40 by 86. Each vlqdcw can &e 
c a n l p u i a t e d  I n d e p e n d e n t l y  from a l l  o t h e r  wlndohs. Overla y l n g  E wlndows are p e r r n l t t e d ,  but  operations on a w;ndow t a k e  p ace 
w l t h o u t  r e ~ a r d  f o r  poss lb le  e f f e c t s  on any over lapping  w i n d o w s ,  

Each wlndow has  its own s e t  of pnr.^v:let e r s  g a e r n l n g :  

1 .  whether t h e  w i n d o w ' s  tl u r d g r o u n d  1s reversed (b l ack  
t e x t  on whlte bsckgroun 8 

2. ai iz ther  t h e  w l n d o w  bas a frarrie ( i i s l b l e  bgrder) 

3. whether t h e  window's cur so r  1s Vl-srb le  

4 .  what  cha rac te r  i s  t o  b e  u s e d  3s t h e  kinSodVs cursor 

5. hhether t h e  cursor displaying technique 1s t o  p r l n t  t h e  
cursor cha r ac t e r  a t  t h e  cursor l o c a t i o n ,  o r  s l m p l y  t o  
r eve r se  the f ~ g u r > e / g r o u n u  of the character  a t  t h e  curtsor 
l o c i  t I on 

6, whether the wlndow 1s to be h e l d  (by c a l l i n  a 
user-specified " h o l d  p rocesso ru )  a t  s c r o l l  finie d u r i n g  
output b u r s t s  

7. the type and degree of scrolling (pop-up or w r a p a r o u n d )  
t h e  wlndow w l l l  perform a t  w r n d o w - f u l l  t lme .  



Lpdir.idnmr Rackage Functions 

All the f o l l o w i n g  functions p e r f o a  e r r o r  c h e c k i n & ;  de tec t ion  
of  a n  er31*oneous r eques t  occur-s before a n y  a l t e r a t  ions o window 
descr-lptor  b l o c k s  o r  t h e  v i s l b l e  dlsplay & r e  made. 

INIT(ch) -- 
Tpears t h e  e n t i r e  d i s p l a y  b u f f e r .  t o  char-act,er CH ( t y p i c a l l y  
A S C I I  bTank) .  

OPcN(wdb,x,dx,y,dy) - --- 
T p e n s  a window of s i z e  DX rows by DY co lumns  w i t h  t o p - l e f t  
carner  at screen r o w  X, screen colfimn Y; initializes t h e  
n i n d o w b  w i n d o w  descr ip to r  b l o c k ,  WDB; does  no t  c l e a r  t h e  
r eg  ion. 

C L E A R  ( ud b )  
m a r s  the window a n d  r e s e t s  the  cursor  to the top l e f t ,  

FRAME(wdb ,hc ,vc , cc )  
T z r r e s  the Mlndow, u g i n g  HC for the t o p  a n 8  bo t tom borders, VC 

f o r  t h e  left and r i g h t  borders and  CC for t h e - f o u r  corners ;  
reduces t n e  window's interior r eg ion  by t w o  charac te r s  i n  each 
d imens ion ,  and c l e a r s  t h e  winaow. 

UNFRAME(wdb) 
Hernoves the window's frame (if any); if removed, increases the 
window's i n t e r l o r  b$ two c h a r a c t e r s  i n  each d i m e n s i o n  and  
c l ~ a r s  t h e  window. 

LABEL(wdb,str,len) 
t h e  window ha s  a frame, prints t h e  st-ping pointed to by STR, 

of length LEN, c e n t e r e d  on t h e  window's t o p  border.  

L A B E L S ( W ~ ~ ,  str) 
dehaves identically to LABEL, e x c e p t  t h a t  t h e  s t r i n g  is 
terfinated b t  the string t e r m i n a t o r  c h a r a c t e r  ( o c t a l  3771, s o  
t h a  a l e n g t  parameter 1s not required.  

CURSORCH(wdb ,ch) 
~ef i ces  CH to be the window's c u r s o r  cha rac t e r ;  autoaatically 
cosp1eir;ents CH ~f w i n d o w ' s  f l g u r e / g r o u n d  is reversdd. 

SCROLL(wbd , n )  
y x s  the ~lndow's s c r o l l  p3rarneter to N ( 0  $or wraparoclnd 

g r e a t z r  than z e r o  f o r  K s l l n e  pop -up ) .  

PRINT(wdb,str,len) 
-Tints t h e  s t r i n g  p o i n t e d  to by STR,  o f  l e n g t h  L E N ,  t o  t h e  

window,  - s t a r t i n g  a t  t h e  c u r r 6 n t  cursor  o s a t i o n ;  LEN Kay be 
from 0 ( n o  characters p r l q t e d )  to 65 ,53g ;  the c u r s o r  i s  forced  
t o  the b e g i n n i n g  of a f r e s h  l i n e  aft"er ~ n e  p r i n t .  

PRIN(wdb,str,len) 
F e h a v e s  i d e n t l c a l l  to P R I N T ,  excep t  t h a t  t he  c u r s o r  is not 

forced t o  a f r e s h '  5 i n e  a f t e r  t h e  p r i n t ,  

P h I % T S ( w d b  ,str) - 
henaves ~ d e n t l c a l l y  to P R I N T ,  e x c e p t  that 'the s t r l n  is 
t e r r n i n z t p d  by  t h e  s t r i n g  t c r r r i n a t o r  clJa:-acf e r  (act a? 3 7 7 ) ,  s c  
t h a t  a l2ngth par+a:ncter 1s  n a t  r e q u i r e d ,  

PRINS(wdb,str) 
- m a v e s  identically t o  PRIN, except t h a t  t h e  s t r i n g  is 

terminated by t h e  s t r i n g  te rminator  c h a r a c t e r  (octal 377) ,  so  
tk,at a l e n g t h  parhmcter  1s n o t  required. 



F - - a ~ ' - Y ! , l  ___ ' t Z ( i ~ 3 b )  _ 
rL)r-ct.s t h e  ~ ~ Y I ~ O W ~ :  c u r - s o r  t o  t h e  b Y g l n n ; n g  of a fresh line lf 

CLEkRL,TGE(udb) -&--- - 
~ ~ 1 ~ 2 1 - s   he window's cursor llne, rc>scttlnrg the cursor t o  t h e  
f l rs t  ~ h a r a c t e r  o f  t h e  llne. 

59CKSFACE(wdb) - 
?%zkS-ttie wlndowls c u r s o r  u p  one c?,ar-actcr i f  n o t  a l r e a d y  at 

t h e  k . l n d o w t  s lef tmost  c o l ~ ~ ~ n ;  f--: asps one chal-hcter a s  ~t d o e s  
S O .  

COI+.WEI?-TNT( d b )  
" h % V f i s  the  flgure/3round of  t h e  w i r ~ d o w ' s  i n t e r i o r .  

F L ~ S H ( W ~ ~ )  
A _T_ n e v e r s e s  t h e  f i g u r e / g r o u n d  of t h e ,  wlndowts i n t e r i o r  momentarily 

( a S o u t  a thlrd of a s e c o n d  for 2 mhz CPU). 

PLOT(wdb,x,y ,ch) - r r i n t s  character CH a t  w i n d o w  l l n e  X ,  column Y ;  d o e s  n o t  a f f e c t  
t h e  cursor  y o s i t l o n ,  a n d  c 5 n n o t  i n v o k e  scrolling. 

MOVEWIWDOW(wdbrx , y  , c h )  
- ' - ~ ~ 3 ~ s ~ h e  w l n d o w  so  t h a t  the window's t o p  left c o r n e r  is o n  

screen row X ,  screen c o l u m n  Y ;  
I l l S  anf vaca t ed  r e g l o n  o f  t h e  

sc rsen  w i t h  z h a r a c t e r  CH (typically ASC I b l a n k ) .  

------ - - -- - - -- r at& 3 V:r4or  Pa:. p e e  f u n c t i ~ n  s- -hry .  1 
I N 1 1  
UPEN 
CLEAR 
F=L% 
LLIFPAKE 
L A B a  
LAEELS 
C U R S ~ R C B  
S C R O t L  
PELKT 
PRIW 
PRIhTS 
PRl N S  
f F,ESYLINL 
rSLEARLINE 
EACrSPACE 
C ~ ~ P L P L N T  
F L I S  
PLOT 
W3\ EVIhinm 

str 

f QJ 

CC 

len 

1 en 
l e n  

SCREENSPLITTER1s character s e n e r a t o r  r e p r e s e n t s  c h z r a c t e r s  a s  
5 bs 8 p l x e l  g r i d s .  Two s t a n d a r d  char%cter  s e t s  (Graphics a n d  
Selcntlflc) are available, each d e f i q ~ n g  32  u s e f u l  s q ~ b o l s  In t h e  
otherwise, non-printbing f i r s t  32 A S C I I  codes.# rln APL c h d r a c t e r  
g e n e r a t o r  1s a v a i l z b l e  o p t , i o n a l l y .  

The s t a n d a r d  font 1s a n  aksthstic u p p e r / l o w e r  c a s e  design, 
w l t h  u n d e r h a n g  f o r  t h e  l o w e r  ca$e c n a r a c t e r s  w h l c h  r e q u i r e  i t .  Any 
c h a r a c t e r  c a n  be d e f l n e d  a s  a n  1 n h 3 r e n t l y  w ~ n k l n g  c h a r a c t e r  by  
progreuinlng h i g h  bit 6 of each of the c h s r a c t e r l s  s c a n  1 1 ~ ~ s  I n  
the 2708 character g e n e r a t o r .  In f a a t ,  s l r l c e  e a c h  scan l i n e  has 
~ t s  o m  wlnk b i t ,  i t  i s  p o s s i b l e  t o  g e n e r a t e  p a r t i a l l y  w i n k ~ n  
characters .  ( T h e r e  a re  two i n  t h e  Gra h l c s  c h a r a c t , r r  set.) 5l&s 7 
a n d  8 of each s c a n  l l n e  i n  t h e  chhrac f e@r generator, not used by 
SCBECNSPLITTER, are made a J a l l a b l e  e x t e r n a l l y  f o r  u s e r  e x t e n s i o n s  
(Tab l e  2). 

T h e  h i g h - o r d e r  b l t  o f  each byte i n  t h e  4K TV d l s p l a y  b u f f e r  
1s i n t e r p r e t e d  b t h e  d l  s p l a y  l o g l c  as  t h e  c :hrdrc lc te rVs  
f~ g u r 3 e / g r o u n A .  T K u s  each of the 314140 v l  slble ~ c r n c - n  ~ I ; a r 2 c ,  tc3rs1 
f l g u r e / g r u u n d  is ~ n d e ~ s r ~ d r n t l y  conlrol l n b l e  . 



1. A s  an l t ~ t e r f a c e  t o  a  h l g h  l e v e l  I h n g u s q e ,  such a s  B A S I C  

I n  t h l s  a p p l i c a t i o n ,  each i r r~porthnt  s u b r o u t l n e  and f u n c t i o n  1s s ~ s i g n a d  ~ t s  
own p r l v a t e  wlndow. As ~t r u n s ,  ~ a c h  subroutlne o r  func t ion  ca? o u t p u t  
t r a c e  ~nfor rna t ion  , s t a t u s  i r ld lca t lons  o r  user prorrpts t h r o u g h  ~ t s  own 
ulndow. T h e  v i s u a l  e f f e c t  would be f i u r r l e s  of a c t l v i t  from window ta  
wvldow, cach lndep n d e n t l y  scrolling, flashing e t c .  T K 1s provides a very  
effective Kay t o  s e e  " l n  two d i r ,cns lcnsn  e x a c t i y  wljatTs golrlg on l n s i d e  
your pro rams. User t y y e l n  can be  d l r e c t e d  througn i n d l v l d u z l  wlndows, 
g iv ing  t E e i l l u s i o n  of rr.aklng i t  p o s s l b l e  f o r  t h e  user t o  coriv?rse w l t h  
components of a l a r g e  sys tem l r~depc-ndent ly.  

2. As a Debugging D l s p l a y  System 

In t h l s  a p p l i c a t i o n  r e l e v a n t  s t a t u s  in fo rmat ion  concerning t h e  e x e c u t l o ~  
of  a  program ( a s  ou tpu t  b y  a debugglrlg packege) 1s  d l s  l a y e d  through P nux3rous wlndows. One wlndow, f o r  example,  could d l s p  ay t h e  rc l s te r  and e accunula tor  c o n t e n t s ;  a n o t h e r  could d i s p l a y  t h e  top  N items o n  t ,e s ~ s t e m  
c a l l  s t a c k ;  ano the r  cou ld  f l a s h  up  ~ n t e r r u  ts  a s  they were s e r v i c e d ;  
another  could d l s p l a  a s e l e c t e d  por t ior .  oP c e n t r a l  nrmory, such  a s  a F c r i t l c a l  a r r a y ;  anot  ~ e r  could  d l s p l a y  a real-t ime/rur,-t lme c l o c k .  You 
could even do a l l  t h e s e  t h l n g s  l r~dependen t~ ly  f o r  a nuvber o f  subroutines, 
p re sen t i n  and recording, s a y ,  t h e  r e  ~ s r e r s  and accumulator a s  t h e y  ue re  
a t  subrou f i n e  exlt time, You could a y s o  arrange t o  h a v e  t h e  n o r n s l  1/0 o f  
your program appear  i n  one wlndow, wi th  debugging rnformatlon popping u p  
through another  wlndow b e s i d e  1t when r eques ted .  

3. As a E a s l s  f o r  C o n t r o l l i n g  Severa l  Keyboards 

I n  t h l s  application, t h e r e  a re  s e v e r a l  k e y b o a r d s ,  each with ~ t s  own-wlndow, 
a s  m i g h t  be useful ~n m u l t i p l e  p laye r  computer games. Each p l a y e r  h.ould 
have h l s  own area on t h e  s c r e e n ,  i n t o  which a l l  lnpu t  typed b hlm w o ~ l d  be il echoed, and t o  whlch a l l  ou tpu t  d l r e c t e d  a t  him would be w r i t  en.  U n d b p  
c e r t a l n  circumstances, a p l a y e r  m i g h t  b e  g iven  access  t o  ano the r  p l a y e r ' s  
window o r  "pa r tyn  wlndous mlgh t  be e s t a b l i s h e d  t o  comblne t h e  i n p u t s  from 
s e v e r a l  u s e r s  i n t o  a s a n g l e  window. 

4.  As a E a s l s  f o r  Advanced Page-Orlented T e x t  Ed l t lng  

In  t h l s  z p p l l c a t i o n ,  e n t l r e  pages of  t e x t  are displayed on t h e  s c r c e n  In 
one r e l a t i v e l y  l a r g e  wlndow As ou d e c i d e  t o  nlove p a r a g r z p h s  o,r l i n e s  
around,  ou issue corr,cands t o  p lcg  up  a paragraph o r  line a q d  p l i c e  l t  i n  e 
s i f i a l l ~ r  Koldlng wlndow. As ou rurr.maSe through t h e  rfialn Klncow look ing  f o r  
t h e  >pot  a t  h n l c h  t o  lnsert  f h e  l l n e  o r  paragraph,  t h e  hold ing  wlndow 
rcdaalns  f l x e d .  F l n a l l  you issue a corr~~znd t o  Insert t h e  c o n t e n t s  o f  t h e  
hoidlng window a t  a s rY4c ted  point  In t h e  main one.  The  ~ d i t  o r  w o u l d  
perhaps be c a p a b l e  o f  d l - r e c t l n g  ~ t s  p d l t l n  powers a t  t h e  t e x t  I n  a n y  
window, s o  t h a t  you cou ld  a l s o  modlfy t h e  f i n e  o r  paragraph i n  t h e  hold ing  
wlndow before reinserting i t  i n t c  t h e  maln wlndow. P l s o ,  u ~ i n g  t h e  
M0VEWIbII)OW f u n c t l c n ,  you could  a c t u a l l y  l a y  o u t  h screen o f  t e x t  ( a s  it, i s  
about  t o  b e  p r ~  n ted  on a-hard-copy device) by ~ ~ o v l n g  2; l ragraph-slze c h ~ n k s  
o f  t e x t  5round. Mcanwh~le ,  o f  course  t h c r e * c c ~ u l d  be  a  v e r y  :mall wlr ,dow 
u p  I n  t h e  k o r r ~ e r  containing a r e a l  t ime c l 9 c k  t l c k l n g  ahay! 

5. A s  a E a s l s  f o r  Networking a n d  Concurrent. Processing 

In  this a p p l l c a t l o n ,  y o u  m i g h t  wlsh t o  be d o l n g  l o c a l  cur11 u t l n  , b u t  rcrcaln 
connected t o  some e x t e r n a l  computer (ove r  t h e  phone l i n e s 7  o r  &o a ~ ~ r t g ~ i c r  
n ~ t w o r k  of o t h e r  ersonal r cach lncs  q z m l l a r  t o  y o u r s .  One l*lndow would  then 
b e  reserved  f o r  a !? 1 1/0 ~ n  your l o c a l  compuiat lon,  w l t h  a d d ~ t , ~ o n a l  w i n d ~ w s  
t h r o u g h  whlch cc~rrIrnunlcat,son wlth the  e x t e r n a l  cocput,ers c o u l d  occur .  You 
TI h t  a l l o c a t e  one window f o r  each o t h e r  ~ e r s o n s l  c o ~ p u t e r  a t t a c h e d  t o  the  f i n c  work. T h l s  would e n a b l e  you t o  keep  a 1 t h e  110 t o  t h e  v a r i o u s  
cmrnunlcat ing c o ~ p u t e r s  s e p a r a t e  from each  o t h e r ,  a n d  L,r a r a t e  from your  

" 'F' l o c a l  cclrnfbtatlons. Aga in ,  p a r t y  w l n d o w s  coi l1 d be c c t a b  I s h e d .  



PRODUCT T E C H N I C A L  S P E C l F l C A  r l O N S  

K,;s ina l  bcbrd s i z e  5.0" x 10.0" ( 1 . r ~  e C ~ e  card  fir1g?r+s) 
k c r c ~ n a l '  t c a r d  t .e i  

(YI Ch c u  rp;r , rn&k) 0.75" 
C?--x!al c a b l e  ;y pe  ?>59 
Cr ? r i a l  c able - r r ig th  8 '  
r c - x i a l  cdb?e  corj: y c t o r  s t y l e  P' 259 
hJ , t l a r  o f  IC1s 
IC p o c k e t  s t y l e  

4 8- 
icw prof! le ,  s o l d e r  

k a r d  c o - s t r u c t i o n  G-1C c ~ t e r l a l ,  s o l d e r  r ? s k  b o t h  s ides  

1.5 + x p s  @ +8  b o l t s  ( ~ ~ ~ r c ~ u l a t e d )  
150 ma @ + I 8  v o l t s  u r , r r g u l a t e d  
100 rra @ -18 volts t u V i r  r p u l a t e d  I 

O9-53dsd pc-e r  s u p p l y  
filtration 

IC; ty pea 

L o ~ d ~ q g  of 4 o s t  
b u s s  logic lices 

Bass d r i b  ~ n g  c a  d b i l i t y ,  
d a t a  output' Pine. 

Timing and* l o g i c a l  

Video 

S o f t w a r e  ( Logical )  

S o f t w a r e  (Timing) 

Read w-ste c cle t ime,  
d : s P ~ ~ Y  R A ~  

Read c y c l e  time, 
k ~ ? d o u  Facdage Software 

N u b e r  of user-seiectable 
h a l t  states 

LocatYon ln hodt 
address space 

V l s i b l e  d i s p l a y  s i z e  
Mlnlrcm Frequency r z t i n g ;  

TV m ~ q i t o r  
Foco , i e?ded  monitdr size 
Rrco-~cnded m ~ n l t o r  phosphor, 

 OW a b l e n t  l ~ g h t ~ n g  
c o n a r t l o n s  

2e2c- -ecded n c n l t o r  h c s p h o r ,  
h l&t-  . ? b l e n L  l i g h t l n g  
ror id  i t i c n s  

Output ievel, 
c:,:p~5lte video 

Pu' ?\it 1-,c~ 
h : * f  . n g  ~ ~ b - a c t t r  r a t e  
Cf,, r ,?ter ~ r l d  5 ? z e  
In',e--co? .--I Y, a ? ~ n g  
Iq ter - rm s2acrng  
F i g , ~ e / g r o ~ . n d  COT t r o l  

si zs 
h,  - 3e r  o f  u c n r - c z l ? a b l e  

f ~ n t t  ~ o r l s  
A S % ?  1 ~ 5 ~ e d  location 
h i 3 b e r  of  !#~ic.al dzndows 
Fcr-.;at o f  d p ~ l i e d  

o b ~ c c t  Ylc. l n g s  
x! n d q W  s i f 0 1 1 1 1 ~  ~ 2 f  l D R S  
k , r i c u  c c ~ t - o l s  

( A l l  troes are for 
a ?nhz host CPU; a l l  
t lws d r e  a p > r o x i s a t e . )  

F u l l  qLreen  c l e a r  
F u l l  screen c u r - p : ~ t e n L  
hindow f l 9 s h  ( c ~ ? a y  l a o p )  
h 7 1 c  p r i n t  r a t e  

to a wivldou 
Window nave 

(20 by 40 window) 

1 ami d -, v o l t s  
50 na @ -12 v o l t 8  

10 n i c r o f ~ r a d  e l e r t r o l y t i  (+8  volts 
6 . 8  r i c r r l a r a d  t*;talarn i r i ,  + I & ,  
1.O.nicrof~rad t ~ ~ t 2 l u m  +5, t12, 37 
0.01 ~ l c r c ,  n r a d  e i s c  (+5 b c s p i k l n g )  
2114 4 K  ststic R A H  (dlsplay b u f f e r )  

20 s nz g t n r r a t o r  Ya8 L F ~ M  
7 00 Z e r l e s  Low Fcher Scho t tky  
7400 Series Staqz ird  Rdf fe ra  

no more t h a n  1 stsrkard TTL l o a d  

20 s : & ~ d a r d  TTL l ~ a d a  

500 n s  (non ,na l )  

500 n s  (nrJmlna1) 

0, 1 

any 8 h  b o ~ n d a r y  ( JL-per  s e l ~ c t a b l e ) ~  

40 l i n e s ,  86 coluzx~s 

10 mhz 
13" o r  l a r g e p  (9"  a r e  a c ~ e ~ t a b l e )  

d a r o a l  { f a s t  decay) 

P-39 o r  slnilar (?low decay) 

2 v o l t s  ? b a t z - - r a k  ( q n ~ i q a l )  
7 5  c.5-- f r x l n a ~ ) '  
Z /aec  (s;[-ox.) 
5 by 0 p:xel3 
1 p i x e l  
4 + c a n  l i n e s  
h igh-order  b i t  of each  
d l - p l a y  buffer b y t e  

L U 
any  6K boundary (u sc r - spec1  f i e d )  
( n o  l i m i t  - h i ? d ~ ~ z  cay  ? b e - l a p ! )  

b o t h  o c t a l  and  I - e ~ ,  
-rdpiir.>,~pd a n d  h'-*,ne pcp-up 

r w n d ,  c J- so-, f ~ ? ~ e ,  LfC;'' At, c u t  p u t  t o r b t  h o l d  


