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1. I n tr o d u c t io n  

I n  th e  A G I L E  p r o je c t w e  a im  a t en d - to -en d  g en er a tio n : i.e . g iv e n  a  s p e c ific a tio n  o f th e  
c o n te n t th e  u s e r  w o u ld  lik e  to  s e e  e x p r e s s e d , th e  s y s te m  is  to  p r o c e s s  th is  s p e c ific a tio n  a n d  
p r o d u c e  a  s e q u e n c e  o f s e n te n c e s  th a t to g e th e r  m a k e  u p  a  c o h e r e n t te x t r e a lis in g  th a t 
p a r tic u la r  c o n te n t. F o llo w in g  R e ite r  a n d  D a le  ( 1 9 9 7 ) , w e  c a n  c o n c e iv e  o f th is  p r o g r e s s io n  
fr o m  c o n te n t s p e c ific a tio n  to  a c tu a l te x t a s  a  th r e e - s ta g e  p r o c e s s  ( s e e  F ig u r e  1 ) .  

F o r  th e  c a s e  o f A G I L E , e a c h  o f th e  s ta g e s  a n d  th e ir  
r e s p e c tiv e  in p u t/o u tp u t h a v e  th e  fo llo w in g  m e a n in g .1   

O u r  G o a l is  th e  c o n te n t th e  u s e r  w a n ts  to  b e  
r e a lis e d . M a k in g  u s e  o f th e  a u th o r in g  in te r fa c e  th a t is  
d e s c r ib e d  b y  P o w e r  in  ( A G I L E  2 .1 ) , th e  u s e r  c a n  
s p e c ify  th is  c o n te n t in te r a c tiv e ly  w ith  th e  s y s te m . 
F o r m a lly , th e  c o n te n t s p e c ific a tio n  ta k e s  th e  fo r m  o f a  
s o - c a lle d  A - b o x  ( s h o r t fo r  A s s er tio n - b o x ) . A n  A - b o x  
s p e c ifie s  c o n te n t b y  in s ta n tia tin g  d o m a in - s p e c ific  
c o n c e p ts  lik e  a c tio n s  a n d  e v e n ts . W ith in  a n  A - b o x  
th e s e  a c tio n s  a n d  e v e n ts  a r e  p la c e d  to g e th e r  
( c o n fig u r ed )  in to  d o m a in - r e la te d  s tr u c tu r e d  c o n te x ts  
s u c h  a s  p r o c e d u r e s  a n d  m e th o d s .  

T h e  T ex t P la n n er  ta k e s  a n  A - b o x  a s  in p u t. T h e  
ta s k  o f th e  T e x t P la n n e r  is  to  c r e a te  a  tex t p la n . A  te x t 
p la n  o r g a n is e s  th e  c o n te n t s p e c ifie d  b y  th e  A - b o x  in to  
a  s tr u c tu r e  th a t r e la te s  p a r ts  o f th e  A - b o x  to  o n e  
a n o th e r  in  a  h ie r a r c h ic a l fa s h io n . T h e  te x t p la n  m a y  
a ls o  s p e c ify  d is c o u r s e  r e la tio n s  th a t h o ld  b e tw e e n  
p a r ts , o r  g r o u p s  o f p a r ts , o f th e  A - b o x . T h e s e  
d is c o u r s e  r e la tio n s  in d ic a te  h o w  th e  d iffe r e n t te x t 
fr a g m e n ts  c a n  b e  r e la te d  r h e to r ic a lly . 

I t is  c o n v e n ie n t to  th in k  o f th e  te x t p la n  a s  a  tr e e  in  
w h ic h  th e  le a v e s  r e fe r  to  in d iv id u a te d  p a r ts  o f th e  A -
b o x . T h e  S en ten c e P la n n er  fa c e s  th e  ta s k  o f c r e a tin g  
p a r tia l s e n te n tia l r e p r e s e n ta tio n s  fo r  th e s e  in d iv id u a te d  
p a r ts , a n d  c o m b in in g  ( a g g r eg a tin g )  th e s e  
r e p r e s e n ta tio n s  in to  s e n te n c e  p la n s . F o r  A G I L E , th is  
c o m e s  d o w n  to  fir s t o f a ll p r o d u c in g  id e a tio n a l 
S e n te n c e  P la n n in g  L a n g u a g e  ( S P L )  c o d e  fo r  e a c h  o f 
th e  in d iv id u a te d  p a r ts . T h e r e u p o n  w e  m a y  n e e d  to  a g g r e g a te  d iffe r e n t fr a g m e n ts  o f S P L  
c o d e  in to  o n e  s e n te n c e  p la n  fo r  th e m  to  b e  r e a lis e d  b y  a  s in g le  s e n te n c e .  

                                                
1   T h e  s e ttin g  o f A G I L E  is  m o r e  r e s tr ic te d  th a n  th e  g e n e r a l o n e  d e s c r ib e d  b y  R e ite r  a n d  D a le . N o ta b ly , th e  

g o a l in  A G I L E  a lr e a d y  p r o v id e s  a  c o m p le te  d e s c r ip tio n  o f th e  c o n te n t th a t is  to  b e  r e a lis e d . T h is  is  
d iffe r e n t fr o m  th e  m o r e  g e n e r a l s e ttin g  R e ite r  a n d  D a le  c o n s id e r , s in c e  in  th e ir  c a s e  th e  g o a l is  a n  
a b s tr a c t fo r m u la tio n  fo r  w h ic h  th e  s y s te m  n e e d s  to  d e te r m in e  a  c o n c r e te  c o n te n t th a t w o u ld  “ a c h ie v e ”  
th a t g o a l. C o n te n t d e te r m in a tio n  a s  s u c h  is  p a r t o f th e  T e x t P la n n e r , to g e th e r  w ith  d is c o u r s e  p la n n in g . 
F o r  A G I L E  w e  c a n  r e s tr ic t o u r s e lv e s  to  d is c o u r s e  p la n n in g  w h e n  d e v e lo p in g  a  T e x t P la n n e r .  
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B e s id e s  g e n e r a tin g  th e  id e a tio n a l S P L  c o d e  a n d  c r e a tin g  b a s ic  id e a tio n a l s e n te n c e  p la n s  
fr o m  th a t, th e  S e n te n c e  P la n n e r  a ls o  n e e d s  to  e n s u r e  th a t th e  s e n te n c e  p la n s  in c lu d e  
c o n s tr a in ts  o n  s y n ta c tic  r e a lis a tio n  ( to  c o n fo r m  to  th e  c h o s e n  la y o u t)  a n d  d e c id e  o n  th e  
in fo r m a tio n  s tr u c tu r e  o f e a c h  s e n te n c e . T h e  a p p r o a c h  w e  ta k e  to  S e n te n c e  P la n n in g  in  
AG I L E  d iffe r s  fr o m  th e  g e n e r a l a r c h ite c tu r e  d e s c r ib e d  b y  R e ite r  a n d  D a le  a s  fo llo w s . R e ite r  
a n d  D a le  d is tin g u is h  th r e e  ta s k s  fo r  a  S e n te n c e  P la n n e r : s e n te n c e  a g g r e g a tio n , 
le x ic a lis a tio n , a n d  r e fe r r in g  e x p r e s s io n  g e n e r a tio n . W h e r e  n e e d e d  w e  w ill p e r fo r m  
a g g r e g a tio n  a s  w e ll ( in c lu d in g  im p o s in g  c o n s tr a in ts  o n  s y n ta c tic  r e a lis a tio n ) . I n  th e  c u r r e n t 
p h a s e , w e  le a v e  le x ic a lis a tio n  e n tir e ly  to  th e  g r a m m a r  (AG I L E  4 .2 ) . F in a lly , th e  ta s k  o f 
r e fe r r in g  e x p r e s s io n  g e n e r a tio n  is  in  a  s e n s e  in te g r a te d  in to  th e  m o r e  g e n e r a l ta s k  o f 
d e te r m in in g  c o n te x tu a lly  a p p r o p r ia te  in fo r m a tio n  s tr u c tu r e . I n  AG I L E , w e  le t th e  S e n te n c e  
P la n n e r  d e te r m in e  a n  in fo r m a tio n  s tr u c tu r e  fo r  a  s e n te n c e  s u c h  th a t th e  s e n te n c e  w o u ld  b e  
c o h e r e n t in  th e  g iv e n  c o n te x t. I n  th e  s u r fa c e  fo r m  o f th e  s e n te n c e  th e  in fo r m a tio n  s tr u c tu r e  
th e n  b e c o m e s  m a n ife s t b y  w o r d  o r d e r  a n d  r e fe r r in g  e x p r e s s io n s  –  b u t g e n e r a tin g  w o r d  o r d e r  
a n d  r e fe r r in g  e x p r e s s io n s  is , in  AG I L E , a  c o n c e r n  o f a  la n g u a g e - s p e c ific  ta c tic a l g e n e r a to r . 

S u b s e q u e n tly , th e  s e n te n c e  p la n s  th a t h a v e  b e e n  c o m p o s e d  b y  th e  S e n te n c e  P la n n e r  a r e  
p r o v id e d  a s  in p u t to  a  L in g u is tic  R e a liz e r  -  in  AG I L E , o n e  o f th e  ta c tic a l g e n e r a to r s  fo r  
B u lg a r ia n , C z e c h , o r  R u s s ia n . T h e  o u tp u t o f th e  ta c tic a l g e n e r a to r  is  a  s e q u e n c e  o f 
s e n te n c e s , e a c h  g e n e r a te d  a c c o r d in g  to  its  in d iv id u a l s e n te n c e  p la n , a n d  to g e th e r  m a k in g  u p  
a  c o h e r e n t te x t.  

1.1 O v e r v ie w  

I t m a y  b e  c le a r  fr o m  th e  d is c u s s io n  a b o v e  th a t te x t p la n n in g  p la y s  a  c r u c ia l r o le  in  e n d - to -
e n d  g e n e r a tio n . I n  th is  r e p o r t w e  d is c u s s  th e  im p le m e n ta tio n  o f a  Te x t S tr u c tu r in g  M o d u le  
fo r  th e  in te r m e d ia te  p r o to ty p e . T h e  d is c u s s io n  h e r e  e la b o r a te s  o n  th e  s p e c ific a tio n  o f th e  
te x t s tr u c tu r e s  fo r  th e  in te r m e d ia te  p r o to ty p e  a s  w e  d is c u s s e d  th e m  in  (AG I L E  5 .2 ) , a n d  
r e lie s  o n  th e  g r a m m a r  im p le m e n ta tio n s  d is c u s s e d  in  (AG IL E  7 .2 )  fo r  v a r io u s  a s p e c ts  o f 
r e a lis a tio n .  

O u r  d is c u s s io n  w ill fo c u s  o n  th e  im p le m e n ta tio n  o f th e  p r o g r e s s  fr o m  G o a l (A-b o x )  to  
S e n te n c e  P la n s . T h e  T e x t S tr u c tu r in g  M o d u le  w e  h a v e  d e v e lo p e d  th u s  in c lu d e s  a  T e x t 
P la n n e r  c o m p o n e n t a s  w e ll a s  a  S e n te n c e  P la n n e r  c o m p o n e n t.  

W e  b e g in  in  s e c tio n  2  w ith  s h o w in g  h o w  w e  g e t fr o m  a n  A-b o x , s p e c ify in g  a  c o n te n t to  
b e  e x p r e s s e d , to  a  T e x t P la n . T h e r e  w e  p r o p o s e  a  s m a ll s e t o f te x t s tr u c tu r e  e le m e n ts , w h ic h  
a r e  th e  e le m e n ts  fr o m  w h ic h  th e  k in d  o f ta s k - o r ie n te d  te x t c o n s id e r e d  in  AG I L E  is  b u ilt u p . 
W e  th e n  p r o v id e  a  m a p p in g  b e tw e e n  th e s e  te x t s tr u c tu r e  e le m e n ts  a n d  th e  c o n c e p ts  u s e d  in  
a n  A-b o x  to  c o n fig u r e  c o n te n t ( c o n fig u r a tio n a l c o n c e p ts ) . I n  th is  w a y  w e  o b ta in  a  c lo s e  
c o n n e c tio n  b e tw e e n  h o w  c o n te n t c a n  b e  d e fin e d  in  a n  A-b o x  a n d  h o w  th a t c o n te n t is  to  b e  
a r r a n g e d  in  a  te x t e x p r e s s in g  th a t c o n te n t. C o n s e q u e n tly , b y  o b s e r v in g  th e  c o n fig u r a tio n  o f 
c o n te n t in  a n  A-b o x  w e  c a n  c o m p o s e  in  p a r a lle l a  te x t p la n  o u t o f th e  te x t s tr u c tu r e  e le m e n ts  
th a t th e  c o n fig u r a tio n a l c o n c e p ts  m a p  to .  

H o w e v e r , th e  te x t s tr u c tu r e  e le m e n ts  o n ly  d e s c r ib e  w h a t is  to  b e  r e a lis e d . I n  o r d e r  to  b e  
a b le  to  c o n tr o l h o w  th e  c o n te n t is  to  b e  r e a lis e d , w e  in tr o d u c e  te x t te m p la te s . A te x t 
te m p la te  d e fin e s  a  s ty le  in  te r m s  o f h o w  s p e c ific  te x t s tr u c tu r e  e le m e n ts  ( lik e  a  title )  s h o u ld  
b e  lin g u is tic a lly  r e a lis e d . W e  d is c u s s e d  a t le n g th  th e  d iffe r e n t s ty le  p r e fe r e n c e s  fo r  B u lg a r ia n , 
C z e c h  a n d  R u s s ia n  in  (AG I L E  5 .2 ) .  
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Afte r  w e  h a v e  th u s  o b ta in e d  a  T e x t P la n , w e  m o v e  o n  to  s e n te n c e  p la n n in g . I n  s e c tio n  2 .8  
w e  d is c u s s  th e  c o n c r e te  ta s k s  o f th e  S e n te n c e  P la n n e r  c o m p o n e n t in  m o r e  d e ta il, a n d  w e  
s h o w  h o w  th e s e  ta s k s  a r e  a c h ie v e d  in  th e  im p le m e n ta tio n .  

W e  e n d  th e  d o c u m e n t w ith  tw o  b r ie f e x a m p le s  s h o w in g  h o w  th e  T e x t S tr u c tu r in g  
M o d u le  w o r k s  in  p r a c tic e . W e  s ta r t o u t w ith  tw o  c o m p le x  A-b o x e s , a n d  p r o v id e  th e  
g e n e r a te d  T e x t P la n s  a n d  S P L s  fo r  th e s e  A-b o x e s .  

T h e  fu ll im p le m e n ta tio n  o f th e  T e x t S tr u c tu r in g  M o d u le , lik e  o th e r  AG I L E  c o d e , is  n o t 
m a d e  p u b lic ly  a v a ila b le . 

2. F r o m  c o n t e n t  t o  te x t  p la n  

I n  th is  s e c tio n  w e  d is c u s s  h o w  w e  s p e c ify  th e  s tr u c tu r e  o f a  te x t to  b e  p r o d u c e d  b y  th e  T e x t 
S tr u c tu r in g  M o d u le . W e  b e g in  b y  m a k in g  a  d is tin c tio n  b e tw e e n  te x t s tr u c tu r e  e le m e n ts , 
b e in g  th e  e le m e n ts  fr o m  w h ic h  a  ta s k - o r ie n te d  te x t is  b u ilt u p , a n d  te x t te m p la te s , w h ic h  
c o n d itio n  th e  w a y  te x t s tr u c tu r e  e le m e n ts  a r e  to  b e  lin g u is tic a lly  r e a lis e d  ( S e c tio n  2 .1 ) . 
S u b s e q u e n tly , w e  fo c u s  o n  th e  r e la tio n  b e tw e e n  d o m a in  m o d e l c o n c e p ts  o n  th e  o n e  h a n d , 
a n d  te x t s tr u c tu r e  e le m e n ts  o n  th e  o th e r  h a n d . W e  a r e  s p e c ific a lly  in te r e s te d  in  th o s e  
c o n c e p ts  th a t a r e  u s e d  to  c o n fig u r e  th e  c o n te n t s p e c ifie d  in  a n  A-b o x  ( c o n fig u r a tio n a l 
c o n c e p ts ) , lik e  th e  P R O C E D U R E  a n d  M E T H O D *  c o n c e p ts . T h is  is  b e c a u s e  w e  w a n t to  
h a v e  a  c lo s e  c o n n e c tio n  b e tw e e n  h o w  c o n te n t c a n  b e  d e fin e d  in  a n  A-b o x  a n d  h o w  th a t 
c o n te n t is  to  b e  s p e lle d  o u t in  a  te x t u s in g  a  p a r tic u la r  o r g a n is a tio n . T h a t w e  c a n  e n s u r e  th a t 
th e  c o n te n t to  b e  e x p r e s s e d  is  in d e e d  r e fle c te d  b y  th e  te x t ( S e c tio n  2 .4 ) .  

2.1  T e x t  t e m p la t e s  a n d  t e x t  s t r u c t u r e  e le m e n t s  

I n  th e  in tr o d u c tio n  to  th e  (AG IL E  5 .2 )  r e p o r t w e  a lr e a d y  a llu d e d  to  th e  id e a  th a t te x ts  m a y  
v a r y  in  th e ir  d is tr ib u tio n  a n d  le x ic o - g r a m m a tic a l r e a lis a tio n  o f c o n te n t. T h e  c o r p u s  
in v e s tig a tio n s  w e  c a r r ie d  o u t fo r  th e  la n g u a g e s  u n d e r  s tu d y  in  AG I L E  p r o v id e d  e m p ir ic a l 
s u p p o r t fo r  th e  v ie w  th a t th e  o b s e r v a b le  a lte r n a tio n s  c a n  b e  c la s s ifie d  in to  tw o  m a in  g r o u p s , 
a s  fo llo w s : 

• C h o ic e  o f g r a m m a tic a l m e a n s : w h e th e r  le x ic o - g r a m m a tic a l c h o ic e s  a r e  p r e d e te r m in e d  in  
c e r ta in  w a y s  b y  th e  s ty le  o f te x t. 

• D is tr ib u tio n  o f c o n te n t a n d  le x ic a l r e a lis a tio n : w h e th e r  in fo r m a tio n  is  r e a lis e d  e x p lic itly  
in  th e  m o s t s tr a ig h tfo r w a r d  w a y  w ith  r e s p e c t to  th e  A-b o x , s o  th a t th e r e  is  o n ly  a  
m in im a l in fe r e n c e  lo a d  r e q u ir e d  to  in te r p r e t a  p ie c e  o f te x t, o r  w h e th e r  in fo r m a tio n  is  le ft 
m o r e  o r  le s s  im p lic it. An d , w h a t th e  r e a lis a tio n  is  o f th e  e x p lic itly  c o n v e y e d  in fo r m a tio n .  

H e r e  w e  p r o p o s e  tw o  n o tio n s  th a t s h o u ld  e n a b le  u s  to  c a p tu r e  th e s e  d iffe r e n c e s  in  a  
p r in c ip le d  fa s h io n . T h e s e  tw o  n o tio n s  a r e  th e  n o tio n  o f te x t s tr u c tu r e  e le m e n t a n d  th e  n o tio n  
o f te x t te m p la te .  

A te x t s tr u c tu r e  e le m e n t is  a  p r e d e fin e d  c o m p o n e n t th a t is  to  b e  fille d  b y  o n e  o r  m o r e  
p a r tic u la r  p a r ts  o f th e  u s e r ’s  d e fin itio n  o f th e  c o n te n t to  b e  s p e lle d  o u t b y  th e  te x t. U s in g  th e  
r e a d e r - o r ie n te d  te r m in o lo g y  c o m m o n  in  te c h n ic a l a u th o r in g  g u id e s , w e  w ill th u s  d is tin g u is h  
te x t s tr u c tu r e  e le m e n ts  lik e  T AS K - I N S T R U C T I O N S , S U B T AS K S , e tc . ( fo r  a  fu ll lis tin g  o f 
th e  te x t s tr u c tu r e  e le m e n ts  w e  u s e  fo r  th e  in te r m e d ia te  p r o to ty p e  s e e  S e c tio n  2 .3 ) . 

O r th o g o n a l to  th e  n o tio n  o f te x t s tr u c tu r e  e le m e n t is  th e  n o tio n  o f te x t te m p la te . W h e r e a s  
te x t s tr u c tu r e  e le m e n ts  c a p tu r e  w h a t n e e d s  to  b e  r e a lis e d , th e  id e a  o f a  te x t te m p la te  
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c a p tu r e s  h o w  th a t c o n te n t n e e d s  to  b e  r e a lis e d . T h u s , a  te m p la te  d e fin e s  a  s ty le  in  w h ic h  
c o n te n t is  to  b e  r e a lis e d .  

T h e r e  a r e  c h o ic e s , th o u g h , th a t d o  c o n c e r n  r e a lis a tio n  b u t w h ic h  a r e  r e la tiv e ly  
in d e p e n d e n t o f th e  s ty le  in  w h ic h  a  te x t is  to  b e  g e n e r a te d . W e  w ill c a ll th e s e  g e n e r a l 
r e a lis a tio n  c o n s tr a in ts . A g o o d  e x a m p le  o f s u c h  a  c h o ic e  is  w h e th e r  s id e  e ffe c ts , lik e  th e  
a p p e a r a n c e  o f a  m e n u , s h o u ld  b e  e x p lic itly  m e n tio n e d  o r  w h e th e r  th e y  c a n  b e  le ft m o r e  o r  
le s s  im p lic it. T h u s :  

( 1 )  Ex p lic it s id e  e f f e c ts :  

( a )  C lic k  in  th e  te x t p a n e  

( b )  Th e  F ile  m e n u  a p p e a r s . 

( c )  S e le c t S a v e  

( 2 )  I m p lic it s id e  e f f e c ts :  

( a )  C lic k  in  th e  te x t p a n e  

( b )  S e le c t S a v e  in  th e  F ile  m e n u . 

I n  th e  n e x t tw o  s e c tio n s  w e  p r o v id e  a  fo r m a l d e fin itio n  o f th e  c o n fig u r a tio n a l c o n c e p ts  
fo r  th e  in te r m e d ia te  p r o to ty p e , a n d  th e  te x t s tr u c tu r e  e le m e n ts  d is tin g u is h e d  in  AG I L E .  

2.2 C o n fig u r a t io n a l c o n c e p t s  fo r  t h e  in t e r m e d ia t e  p r o t o t y p e  

T h e  AG I L E  d o m a in  m o d e l, a s  p r e v io u s ly  d e s c r ib e d  in  (AG I L E  2 .1 ) , h a s  u n d e r g o n e  v a r io u s  
c h a n g e s  in  o r d e r  to  

1 . p r o v id e  a  m o r e  u n ifo r m , r e c u r s iv e  s c h e m e  fo r  m o d e llin g  te x t s tr u c tu r e   
( in  c o m p a r is o n  to  th e  p r e v io u s  p r o p o s a l) , a n d  to  

2 . c o v e r  th e  te x t s tr u c tu r e s  a s  fo u n d  in  th e  c o r p o r a  s tu d ie d  in  th e  c o n te x t o f th is  
d e liv e r a b le  ( s e e  th e  e a r lie r  s e c tio n ) . 

W e  n o w  e m p lo y  ju s t fo u r  c o n c e p ts  to  d e fin e  th e  a d m is s ib le  A-b o x  c o n fig u r a tio n s , in s te a d  
o f th e  s e v e n  c o n c e p ts  u s e d  e a r lie r . T h e s e  c o n fig u r a tio n s  p r o v id e  th e  s tr u c tu r e d  c o n te x ts  in  
w h ic h  a c tio n s  a n d  e v e n ts  ta k e  p la c e . T h e  c o n fig u r a tio n a l c o n c e p ts  w e  u s e  a r e  
P R O C E D U R E , M E T H O D * , P R O C E D U R E - L I S T  a n d  M E T H O D - L I S T . T h e y  a r e  d e fin e d  
a s  fo llo w s 2 : 

 

P R O C E D U R E   

A p r o c e d u r e  h a s  th r e e  s lo ts : 

• G O AL  ( o b lig a to r y , to  b e  fille d  b y  a  U S E R -AC T I O N )  

• M E T H O D S  ( o p tio n a l, to  b e  fille d  b y  a  M E T H O D - L I S T )  

• S I D E - E F F E C T  ( o p tio n a l, to  b e  fille d  b y  a  U S E R - E V E N T )  

 

                                                
2  T h e  a s te r is k  o n  M E T H O D *  p r e v e n ts  a  c la s h  w ith  th e  L I S P  s y m b o l M e th o d . 
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M E T H O D  

A m e th o d  h a s  th r e e  s lo ts : 

• C O N S T R AIN T  ( o p tio n a l, to  b e  fille d  b y  a n  O P E R AT I N G - S Y S T E M )  

• P R E C O N D I T I O N  ( o p tio n a l, to  b e  fille d  b y  a  P R O C E D U R E )  

• S U B S T E P S  ( o b lig a to r y , to  b e  fille d  b y  a  P R O C E D U R E - L I S T )  

 

M E T H O D - L I S T  

A M e th o d - L is t is  e s s e n tia lly  a  lis t o f M E T H O D * ’s : 

• F I R S T  ( o b lig a to r y , o f ty p e  M E T H O D * )  

• R E S T  ( o p tio n a l, o f ty p e  M E T H O D - L I S T )  

 

P R O C E D U R E - L I S T  

A P r o c e d u r e - L is t is  e s s e n tia lly  a  lis t o f P R O C E D U R E ’s : 

• F I R S T  ( o b lig a to r y , o f ty p e  P R O C E D U R E )  

• R E S T  ( o p tio n a l, o f ty p e  P R O C E D U R E - L I S T )  

 

I n  c o m p a r is o n  to  th e  p r e v io u s  s e t o f c o n c e p ts , w h ic h  w e r e  m o d e lle d  o n  th e  b a s is  o f th e  
D R AF T E R - 2  p r o je c t, w e  n o  lo n g e r  h a v e  a  d is tin c tio n  b e tw e e n  P R O C E D U R E  a n d  
C O M P L E X - P R O C E D U R E , o r  M E T H O D  a n d  C O M P L E X - M E T H O D  ( s e e  a ls o  
(AG I L E  5 .1 ) ) . T h is  s im p lifie s  th e  T - b o x  a t th e  c o s t o f c o m p lic a tin g  th e  A-b o x , in  th e  s e n s e  
th a t m o r e  e n titie s  a r e  s o m e tim e s  n e e d e d  in  o r d e r  to  m o d e l a n  in s tr u c tio n .  

F o r  in s ta n c e , a  s im p le  g o a l- s u b g o a l r e la tio n s h ip  lik e  ‘C h o o s e  S a v e  to  s a v e  th e  d r a w in g ’ 
r e q u ir e s  th e  fo llo w in g  A-b o x  s tr u c tu r e :  

 
  procedure 
  GOAL ‘save the drawing’ 
  METHODS method-list 
          FIRST method 
                SUBSTEPS procedure-list 
                         FIRST procedure 
                               GOAL ‘choose Save’ 

 

T h e  n e w  a ttr ib u te  C O N S T R AIN T  o n  a  m e th o d  e n a b le s  u s  to  m a k e  a  d is tin c tio n  b e tw e e n  
m e th o d s  a p p lic a b le  u n d e r  W in d o w s  a n d  m e th o d s  a p p lic a b le  u n d e r  D O S  o r  U N I X , a s  in  th e  
fo llo w in g  e x a m p le  fr o m  I M D -  T e x t 1  (AG I L E  5 .2 ) : 

( 3 )  F ir s t o p e n  th e  M u ltilin e  S ty le s  d ia lo g  b o x  u s in g  o n e  o f th e s e  m e th o d s : 
Win d o w s : F r o m  th e  O b je c t P r o p e r tie s  to o lb a r  o r  th e  D a ta  m e n u , c h o o s e  M u ltilin e  
S ty le . 
D O S  a n d  U N I X : F r o m  th e  D a ta  m e n u , c h o o s e  M u ltilin e  s ty le . 
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2.3  A  t e x t  p la n  a n d  it s  b u ild in g  b lo c k s  

I n  th is  s e c tio n  w e  d e fin e  th e  e s s e n tia l b u ild in g  b lo c k s  fr o m  w h ic h  w e  c o m p o s e  a  te x t p la n : 
th e  te x t s tr u c tu r e  e le m e n ts . T h e s e  te x t s tr u c tu r e  e le m e n ts  p r o v id e  a  m o r e  fin e - g r a in e d  w a y  
o f o r g a n iz in g  th e  c o n te n t th a t n e e d s  to  b e  r e a lis e d . O r , p u t d iffe r e n tly , th e y  d e te r m in e  th e  
d is tr ib u tio n  o f c o n te n t in  a n  a b s tr a c t s e n s e . T h e ir  d e fin itio n  is  in s p ir e d  b y  th e  r e a d e r - o r ie n te d  
te r m in o lo g y  o n e  o fte n  fin d s  in  te c h n ic a l a u th o r in g  g u id e s .  

O u r  d e fin itio n  o f te x t s tr u c tu r e  e le m e n ts  d iffe r s  s lig h tly  fr o m  th e  d e fin itio n s  u s e d  in  th e  
p r e v io u s  d e liv e r a b le  o f W o r k  P a c k a g e  5  (AG I L E  5 .1 ) . T h e  r e a s o n  fo r  th is  d iffe r e n c e  is  th a t 
th e  u n d e r ly in g  d o m a in  m o d e l h a s  c h a n g e d , a s  w e  n o te d  in  th e  p r e v io u s  s e c tio n .  

 

T A S K - D O C U M E N T  

A ta s k - d o c u m e n t h a s  tw o  s lo ts : 

• T AS K - T I T L E  ( o b lig a to r y )  

• T AS K - I N S T R U C T I O N S  ( o b lig a to r y )  

w h e r e  “ T AS K - I N S T R U C T I O N S ”  m e a n s  a t le a s t o n e  I N S T R U C T I O N .  

 

I N S T R U C T I O N  

An  in s tr u c tio n  h a s  th r e e  s lo ts : 

• T AS K S  ( o b lig a to r y )  

• C O N S T R AIN T  ( o p tio n a l)  

• P R E C O N D I T I O N  ( o p tio n a l)  

w h e r e  “ T AS K S ”  m e a n s  a t le a s t o n e  T AS K .  

 

T A S K  

A ta s k  h a s  tw o  s lo ts : 

• I N S T R U C T I O N S  ( o b lig a to r y )  

• S I D E - E F F E C T  ( o p tio n a l)  

 

I n  c o m p a r is o n  to  th e  d e fin itio n s  in  (AG I L E  5 .1 )  th e  a b o v e  s e t p r o v e s  to  b e  s im p le r , w h ic h  is  
d u e  to  th e  r e c u r s iv e  n a tu r e  o f th e  T - B o x  c o n c e p ts  d e fin e d  in  th e  ( r e v is e d )  d o m a in  m o d e l fo r  
th e  in te r m e d ia te  p r o to ty p e . 

2.4  M a p p in g  c o n fig u r a t io n a l c o n c e p t s  t o  t e x t  s t r u c t u r e  e le m e n t s  

T h is  m a p p in g  w ill e n a b le  u s  to  p r o v id e  a  fle x ib le  d e fin itio n  o f r u le s  fo r  te x t s tr u c tu r in g  o f a  
c o n te n t d e fin e d  b y  a n  A-b o x . F o r  th e  in te r m e d ia te  p r o to ty p e  w e  e m p lo y  th e  fo llo w in g  
m a p p in g  b e tw e e n  T - B o x  C o n c e p ts  a n d  T e x t S tr u c tu r e  E le m e n ts .  
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• T AS K - T I T L E   ↔ G O AL  o f to p m o s t P R O C E D U R E  

• T AS K - I N S T R U C T I O N S  ↔ M E T H O D S  o f P R O C E D U R E  

• S I D E - E F F E C T   ↔ S I D E - E F F E C T  o f a  P R O C E D U R E  

• T AS K    ↔  a  P R O C E D U R E ’s  G O AL  

• I N S T R U C T I O N S   ↔ a  P R O C E D U R E ’s  M E T H O D S  

• I N S T R U C T I O N   ↔ M E T H O D  

• C O N S T R AIN T   ↔ C O N S T R AIN T  o f a  M E T H O D  

• P R E C O N D I T I O N   ↔ P R E C O N D I T I O N  o f a  M E T H O D   

• T AS K S    ↔ a  M E T H O D ’s  S U B S T E P S  

 

B y  w a y  o f a n  e x a m p le , le t u s  c o n s id e r  a g a in  th e  A-B o x  fo r  C h o o s e  S a v e  to  s a v e  th e  
d r a w in g : 

 
procedure 
  GOAL ‘save the drawing’ 
  METHODS method-list 
          FIRST method 
                SUBSTEPS procedure-list 
                         FIRST procedure 
                             GOAL ‘choose Save’ 

 

T h is  A-B o x  w o u ld  tr a n s la te  in to  th e  fo llo w in g  a r r a n g e m e n t o f te x t s tr u c tu r e  e le m e n ts , g iv e n  
th e  m a p p in g  w e  p r o v id e d  a b o v e : 

 
T AS K - T I T L E  “ S a v e  th e  d r a w in g ”  

T AS K - I N S T R U C T I O N S    
I N S T R U C T I O N  
 T AS K S  

T AS K  “ C h o o s e  S a v e ”  
 

2.5  T e x t   t e m p la t e s  a n d  g e n e r a l r e a lis a t io n  c o n s t r a in t s  

At th is  p o in t, le t u s  r e c a p itu la te  o u r  d is c u s s io n  s o  fa r . Ab o v e  w e  s a w  th a t te x t s tr u c tu r e  
e le m e n ts  p r o v id e  a  m o r e  fin e - g r a in e d  o r g a n is a tio n  o f w h a t c o n te n t n e e d s  to  b e  r e a lis e d . 
M o r e  p r e c is e ly , th e y  d e te r m in e  d is tr ib u tio n  o f c o n te n t in  a n  a b s tr a c t s e n s e . F u r th e r m o r e , in  
e a r lie r  s e c tio n s  w e  a lr e a d y  a llu d e d  to  th e  v ie w p o in t th a t w e  c a n  u s e  te x t te m p la te s  to  
p r e s c r ib e  th e  c h o ic e  o f g r a m m a tic a l m e a n s  in  th e  r e a lis a tio n  o f c o n te n t, th u s  d e te r m in in g  th e  
s ty le  o f th e  te x t. I n  o r d e r  to  d o  s o  te m p la te s  m a y  r e q u ir e  th e  in tr o d u c tio n  o f a d d itio n a l 
d is c o u r s e  m a r k e r s  to  m a k e  te x t s tr u c tu r e  e x p lic it ( fo r  e x a m p le , a s  in  in fo r m a t iv e  p a r ts  o f 
te x t, s e e  (AG I L E 5 .2 ) ) . F in a lly , in d e p e n d e n t o f a  p a r tic u la r  te x t te m p la te  th e r e  m a y  b e  
c h o ic e s  in flu e n c in g  th e  le v e l o f e x p lic itn e s s  in  in fo r m in g  th e  r e a d e r  – fo r  e x a m p le , o n  
o b s e r v a b le  s id e  e ffe c ts , a s  w e  s a w  e a r lie r .    
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I n  th e  c o r p u s  in v e s tig a tio n  in  (AG I L E  5 .2 )  w e  in d ic a te d  th a t a m o n g  th e  fe a tu r e s  a tte n d e d  
to  in  th e  in v e s tig a tio n  w e r e  th e  fo llo w in g : 

• E x p r e s s in g  o r  h id in g  th e  in te n tio n a l a g e n t o f a n  a c tio n  ( a g e n c y , v o ic e )  

• W a y s  o f e x p r e s s in g  th e  r e a d e r s h ip  –  w h e th e r  th e  r e a d e r  s h o u ld  b e  a d d r e s s e d  e x p lic itly  o r  
n o t ( p e r s o n , n u m b e r , v o ic e )  

• M o d e  o f r e a lis in g  in s tr u c tio n s  ( m o o d , v o ic e )  

• T h e  c o m p le x ity  o f lin g u is tic  e x p r e s s io n s  ( G r o u p  a n d  c la u s e  c o m p le x ity , r a n k  s h iftin g )  

T h e s e  a s p e c ts  w e r e  d e a lt w ith  in  a  m o r e  p r e c is e  w a y  to  s p e c ify  th e  v a r ia tio n  o f te x t s ty le  fo r  
th e  in te r m e d ia te  p r o to ty p e  in  (AG IL E  5 .2 ) . W e  d is c u s s e d  tw o  d iffe r e n t s ty le s  in  w h ic h  
in s tr u c tio n s  c a n  u s u a lly  b e  r e a lis e d , b e in g  th e  p e r s o n a l o r  th e  n o n - p e r s o n a l s ty le . M o r e  
s p e c ific a lly , w e  d is tin g u is h e d  a n  in s tr u c tio n ’s  h e a d in g  a n d  its  s ty le  o f r e a lis a tio n  fr o m  th e  
in s tr u c tio n ’s  s te p s  a n d  th e ir  r e a lis a tio n  in  a  p a r tic u la r  s ty le . W e  a ls o  e x p la in e d  h o w  th e r e  
s e e m s  to  b e  a n  in te r d e p e n d e n c y  b e tw e e n  th e  s ty le  in  w h ic h  th e  in s tr u c tio n  s te p s  a r e  
g e n e r a te d  a n d  th e  s ty le  th a t s e e m s  a p p r o p r ia te  fo r  th e  h e a d in g .  

T h e  p u r p o s e  o f a  te x t te m p la te  is  to  r e la te  th e s e  c h o ic e s  o f s ty le  to  th e  a c tu a l e le m e n ts  
fr o m  w h ic h  o u r  te x t p la n s  a r e  c o m p o s e d  –  th e  te x t s tr u c tu r e  e le m e n ts . I n  o th e r  w o r d s , a  te x t 
te m p la te  s h o u ld  s p e c ify  th e  fo llo w in g  a s p e c ts : 

• Re a lis a t io n  o f in s t r u c t io n  h e a d in g  –  c o n s tr a in ts  th a t a r e  to  b e  im p o s e d  o n  th e  T AS K -
T I T L E  o f a  T AS K - D O C U M E N T . As  w e  a lr e a d y  p o in te d  o u t in  (AG I L E  5 .2 ) , fo r  th e  
p u r p o s e  o f th e  in te r m e d ia te  p r o to ty p e  w e  w ill r e s tr ic t o u r s e lv e s  to  r e a lis in g  h e a d in g s  a s  
n o m in a l g r o u p s .  

• Re a lis a t io n  o f in s t r u c t io n  s t e p s  –  c o n s tr a in ts  th a t a r e  to  b e  im p o s e d  o n  th e  T AS K -
I N S T R U C T I O N S  o f a  T AS K - D O C U M E N T . T h e s e  c o n s tr a in ts  r e g a r d  S ty le : 

• P e r s o n a l: R e a lis e  T AS K - I N S T R U C T I O N S , m e a n in g  T AS K S  a n d  
I N S T R U C T I O N S ,  

• U s in g  d e c la r a tiv e  m o o d  ( p o s s ib ly  in c lu d in g  d r o p p e d  s u b je c ts ) , o r  in  im p e r a tiv e  
m o o d .  

• U s in g  a  p o lite  fo r m  o f a d d r e s s in g  ( s e c o n d  p e r s o n  p lu r a l)  o r  a  fa m ilia r  w a y  o f 
a d d r e s s in g  th e  r e a d e r .  

• N o n - P e r s o n a l: R e a lis e  T AS K - I N S T R U C T I O N S , th u s  T AS K S  a n d  
I N S T R U C T I O N S , in  in d ic a tiv e  m o o d  in  p a s s iv e  v o ic e  o r  u s in g  a n  in fin itiv e .  

I n  (AG I L E  5 .2 )  w e  a lr e a d y  s p e c ifie d  th e  s ta te m e n ts  to  b e  p u t in to  a n  S P L  in  o r d e r  to  
r e fle c t th e  v a r io u s  a s p e c ts  o f a  p a r tic u la r  s ty le . U s in g  th e s e  s ta te m e n ts , a  te x t te m p la te  c a n  
im p o s e  c o n s tr a in ts  o n  th e  r e a lis a tio n  o f a  te x t s tr u c tu r e  e le m e n t b y  m e a n s  o f K P M L ’s  
R E AL I Z E - W I T H  s ta te m e n t. F o r  e x a m p le , if w e  w a n t to  s e e  th e  T AS K - T I T L E  r e a lis e d  a s  a  
n o m in a l g r o u p , th e n  w e  c a n  u s e  

(REALIZE-WITH TASK-TITLE  
(:EXIST-SPEECH-ACT-Q NOSPEECHACT))  

w ith  “ :E X I S T - S P E E C H -AC T - Q  N O S P E E C H AC T ”  b e in g  th e  S P L  c o m p o n e n t r e s p o n s ib le  
fo r  th e  r e a lis a tio n  o f th e  T AS K - T I T L E  a s  a  n o m in a l g r o u p  ( c f. S e c tio n  3 , AG I L E  5 .2 ) .  

I n  a d d itio n  to  c o n s tr a in ts  o n  le x ic o - g r a m m a tic a l r e a lis a tio n , w e  c a n  a ls o  s p e c ify  in  a  
te m p la te  th e  m e a n s  to  la y o u t in d iv id u a l te x t s tr u c tu r e  e le m e n ts . K P M L  p r o v id e s  u s  w ith  th e  
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AN N O T AT E  fu n c tio n , w h ic h  c a n  b e  u s e d  to  s p e c ify  in  a n  S P L  th a t th e  c o n s titu e n t( s )  
r e a lis in g  a  p a r tic u la r  p ie c e  o f th e  S P L ’s  c o n te n t s h o u ld  b e  a n n o ta te d  w ith  a  p a r tic u la r  s e t o f 
ta g s . F o llo w in g  th e  p r a c tic e  o f th e  p r e v io u s  W o r k  P a c k a g e  5  d e liv e r a b le  (AG I L E  5 .1 )  w e  
c a n  u s e  H T M L  ta g s  to  s p e c ify  a  p a r tic u la r  la y o u t, w h ic h  c a n  b e  v ie w e d  w h e n  a n  a n n o ta te d  
s e t o f s e n te n c e s  is  lo a d e d  in to  fo r  e x a m p le  a  w e b  b r o w s e r .  

F o r  e x a m p le , th e  fo llo w in g  m a p p in g  b e tw e e n  te x t s tr u c tu r e  e le m e n ts  a n d  H T M L  ta g s  
c o u ld  b e  u s e d  in  a  te x t te m p la te  d e lin e a tin g  a  p r o c e d u r a l s ty le  o f in s tr u c tio n a l te x t. W e  g iv e  
th e  la y o u t a s  H T M L  ta g s  w ith  u n s p e c ifie d  ( i.e . d e fa u lt)  v a lu e s . 

 

Te x t  S t r u c t u r e  E le m e n t  L a y o u t  H TM L  Ta g s  

T AS K - T I T L E  H e a d in g  le v e l N  < H N >  …  < /H N >  

( T AS K - )   
I N S T R U C T I O N S  

O r d e r e d  lis t < O L >  …  < /O L >  

I N S T R U C T I O N  ( O r d e r e d )  lis t ite m  < L I >  

C O N S T R AIN T  D e s c r ip tio n  lis t ite m  < D L >  < D D > …  < /D L >  

P R E C O N D I T I O N  ( O r d e r e d )  lis t ite m  < L I >  

S I D E - E F F E C T  D e s c r ip tio n  lis t ite m  <  D L >  < D D > …  < /D L >  

T AS K  T e x t  

Fig u re  1  - H T M L -s ty le  s p e c ific a tio n  o f te x t s tru c tu re  e le m e n t la y o u t 

F in a lly , b e s id e s  th e  c o n s tr a in ts  o n  r e a lis a tio n  im p o s e d  b y  a  te x t te m p la te  w e  m a y  h a v e  
g e n e r a l c o n s tr a in ts  o n  r e a lis a tio n  –  a s  w e  o fte n  n o te d  a lr e a d y , in  th e  c a s e  o f th e  in te r m e d ia te  
p r o to ty p e  a n  e x a m p le  o f s u c h  a  g e n e r a l c o n s tr a in t is  th e  e x p lic it o r  im p lic it r e a lis a tio n  o f a  
s id e  e ffe c t.  

2 .6  A d d in g  d is c o u r s e  r e la t io n s   

T e x t s tr u c tu r e  e le m e n ts  ( T S E s )  a n d  te x t te m p la te s  p r o v id e  th e  p r in c ip a l m e a n s  to  fo r m  a  
te x t p la n  a n d  im p o s e  la n g u a g e - d e p e n d e n t c o n s tr a in ts  o n  th e  s ty le  in  w h ic h  th e  te x t is  to  b e  
g e n e r a te d . T h e y  a r e , h o w e v e r , n o t e n o u g h . T S E s  in  a n d  b y  th e m s e lv e s  p r o v id e  a  lo t o f 
s tr u c tu r e , b u t w e  n e e d  s o m e  a d d itio n a l m e a n s  to  b e  a b le  to  g e n e r a te  a  m o r e  flu e n t d is c o u r s e . 
D is c o u r s e  r e la tio n s  o ffe r  th is  o p p o r tu n ity .   

W e  a d d  d is c o u r s e  r e la tio n s  to  th e  te x t p la n  in  th e  fo llo w in g  w a y . T h e r e  a r e  s e v e r a l 
r e c u r r in g  p a tte r n s  o f p a r tia l T S E  s tr u c tu r e s  th a t c a n  b e  id e n tifie d  a s  p a r tic u la r  r e la tio n s  fr o m  
R h e to r ic a l S tr u c tu r e  T h e o r y  ( R S T , s e e  M a n n  &  T h o m p s o n , 1 9 8 7 ) . R S T  r e la tio n s  a r e  p a r t 
a n d  p a r c e l o f th e  P e n m a n  U p p e r  M o d e l ( B a te m a n  e t a l, 1 9 9 0 ; H o v y , 1 9 9 3 )  a n d  th e y  c a n  
th e r e fo r e  b e  e m p lo y e d  in  a  s tr a ig h tfo r w a r d  m a n n e r  w ith in  AG I L E . T h e  p a tte r n s  a n d  
r e la tio n s  w e  c u r r e n tly  d is tin g u is h  a r e  th e  fo llo w in g  o n e s : 
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A-b o x  c o n f ig u r a t io n s  C o r r e s p o n d in g  T S E s  R S T  r e la t io n  

A p r o c e d u r e ’ s  G o a l a n d  M e th o d s  A Ta s k  a n d  its  I n s tr u c tio n s  Ma n n e r :  
d o m a in : Ta s k , r a n g e : I n s tr u c tio n s  

A m e th o d ’ s  P r e c o n d itio n  a n d  
S u b s te p s  

An  I n s tr u c tio n  a n d  its  Ta s k s  P u r p o s e :  
d o m a in : I n s tr u c tio n , r a n g e : Ta s k s  

Fig u re  2  - T e x t S tru c tu re  E le m e n ts  a n d  R S T  re la tio n s  

An  im p o r ta n t c o n s e q u e n c e  o f h a v in g  d is c o u r s e  r e la tio n s  in  th e  te x t p la n  is  th a t th e  
S e n te n c e  P la n n e r  c a n  th e n  d e r iv e  c o h e r e n t s e q u e n c e s  o f in fo r m a tio n  s tr u c tu r e s  fo r  th e  
c la u s e s  th a t a r e  b e in g  r e la te d . T h e r e b y  w e  b a s e  o u r s e lv e s  o n  w o r k  d e s c r ib e d  fo r  e x a m p le  
( K r u ijff a n d  S c h a a k e , 1 9 9 7 ) . I n  th e  n e x t d e liv e r a b le  ( T E X M 3 )  w e  w ill e x p lo r e  th e s e  is s u e s  
in  m o r e  d e ta il.    

2 .7  I m p le m e n t a t io n  

F o llo w in g  th e  a p p r o a c h  th a t w a s  ta k e n  in  th e  T E X M 1  d e liv e r a b le  (AG I L E  5 .1 ) , w e  h a v e  
im p le m e n te d  a  r e g io n  C AD C AM - I N S T R U C T I O N S  to  e s ta b lis h  a  te x t p la n  fo r  a  g iv e n  A-
b o x , a n d  a  L I S P  fu n c tio n  th a t p r o m p ts  th e  tr a v e r s a l o f th is  r e g io n  u p o n  r e c e iv in g  a s  in p u t a n  
A-b o x . T h e  r e g io n  d e fin e s  a n  a d d itio n a l le v e l o f lin g u is tic  r e s o u r c e s  fo r  th e  le v e l o f ‘g e n r e ’, 
a n d  it e n a b le s  th e  b u ild in g  u p  o f te x t s tr u c tu r e  in  a  w a y  th a t is  s im ila r  to  th e  w a y  th e  
g r a m m a r  b u ild s  u p  g r a m m a tic a l s tr u c tu r e . I t w a s  a lr e a d y  n o te d  in  (AG I L E  5 .1 )  th a t s u c h  a  
r e g io n  c a n  b e  e a s ily  “ p la c e d  o n  to p  o f”  a  ta c tic a l g e n e r a to r . T h is  m a k e s  it e a s y  to  in te g r a te  it 
n o t o n ly  w ith  th e  le x ic o - g r a m m a r s  th a t a r e  b e in g  d e v e lo p e d  fo r  AG I L E  b u t -  c o n c e iv a b ly -  
a ls o  w ith  o th e r  g r a m m a r s  d e v e lo p e d  u s in g  th e  K P M L  e n v ir o n m e n t. B e lo w  w e  fir s t d e s c r ib e  
th e  r e g io n  ( §  2 .7 .1 ) , a n d  th e n  th e  fu n c tio n  ( §  2 .7 .2 ) . 

2 .7 .1  T h e  C AD C AM -I N S T R U C T I O N S  r e g io n  

T h e  r e g io n , c a lle d  C AD C AM - I N S T R U C T I O N S , b u ild s  o n  th e  r e s o u r c e s  d e v e lo p e d  fo r  th e  
in itia l d e m o n s tr a to r . T h is  r e g io n  is  to  b e  lo a d e d  a fte r  la n g u a g e - s p e c ific  r e s o u r c e s  ( i.e . o n e  o r  
m o r e  g r a m m a r s )  h a v e  b e e n  lo a d e d , to g e th e r  w ith  a  r e v is e d  R AN K I N G  r e g io n  th a t 
e s ta b lis h e s  th a t th e  fir s t c h o ic e  is  o n e  o f lin g u is tic  s tr a tu m , n o t g r a m m a tic a l r a n k . F ig u r e  3  
s h o w s  th e  R AN K I N G  r e g io n , w h e r e  th e r e  is  fir s t a  c h o ic e  b e tw e e n  g e n r e  ( te x t)  a n d  
le x ic o g r a m m a r  ( s e n te n c e s ) .   
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Fig u re  3  - T h e  firs t c h o ic e  is  o n e  o f lin g u is tic  s tra tu m  

F o r  th e  C AD C AM -I N S T R U C T I O N S  r e g io n  w e  fo llo w  o u t th e  v ie w p o in t th a t te x t 
te m p la te s  a n d  te x t s tr u c tu r e  e le m e n ts  a r e  e s s e n tia lly  o r th o g o n a l id e a s . T h e  r e g io n  th e r e fo r e  
c o n s is ts  o f tw o  in te r a c tin g  p a r ts . O n e  p a r t d e a ls  w ith  in te r p r e tin g  th e  A-b o x  in  te r m s  o f te x t 
s tr u c tu r e  e le m e n ts . T h e  s y s te m s  o f th is  p a r t a r e  p la c e d  d ir e c tly  u n d e r  th e  T AS K  U N I T  
T Y P E  s y s te m . B y  tr a v e r s in g  th e  n e tw o r k  th a t th e s e  s y s te m s  m a k e  u p , w e  o b ta in  a  te x t 
s tr u c tu r e  th a t c o n fo r m s  to  th e  d e fin itio n s  w e  p r o v id e d  a b o v e  ( §  2 .4 ) , a n d  w h ic h  p r o v id e s  a  
te x t p la n  fo r  th e  c o n te n t d e fin e d  in  th e  A-b o x .  

T h e  o th e r  p a r t o f th e  r e g io n  d e a ls  w ith  th e  te x t te m p la te s  a n d  g e n e r a l c o n d itio n s  o n  
r e a lis a tio n  th a t w e  a ls o  d is c u s s e d  e a r lie r . T h e  a im  o f th is  p a r t is  to  im p o s e  c o n s tr a in ts  o n  th e  
r e a lis a tio n  o f th e  te x t s tr u c tu r e  e le m e n ts  th a t a r e  b e in g  in tr o d u c e d  b y  tr a v e r s in g  th e  o th e r  
p a r t o f th e  r e g io n , th u s  e n fo r c in g  a  p a r tic u la r  s ty le  o f te x t. I n  (AG I L E  1 .1 )  w e  d e s c r ib e  th e  
u s e r  in te r fa c e  th r o u g h  w h ic h  th e  u s e r  c a n  d e te r m in e  v a r io u s  s ty le  p a r a m e te r s . T h e s e  
p a r a m e te r s  r e la te  to  w h e th e r  a  te x t s h o u ld  b e  g e n e r a te d  in  p e r s o n a l o r  im p e r s o n a l s ty le , a n d  
w h e th e r  s id e  e ffe c ts  s h o u ld  b e  r e a lis e d  o r  n o t.  

T h e  p a r t o f th e  C AD C AM -I N S T R U C T I O N S  r e g io n  d e a lin g  w ith  s ty le  is  d e p ic te d  in  
F ig u r e  4 , to g e th e r  w ith  th e  s y s te m s  m a k in g  u p  th e  o th e r  p a r t o f th e  r e g io n . I t s h o w s  th e  
s y s te m s  r e s p o n s ib le  fo r  im p o s in g  c o n s tr a in ts  to  b r in g  a b o u t th e  s ty le  c h o s e n  b y  th e  u s e r , a n d  
s y s te m s  d e a lin g  w ith  la n g u a g e - d e p e n d e n t v a r ie ty  th a t is  in d e p e n d e n t fr o m  th e  c h o ic e s  th e  
u s e r  m a d e . An  e x a m p le  o f s u c h  a  s y s te m  is  th e  o n e  im p o s in g  c o n s tr a in ts  o n  th e  r e a lis a tio n  o f 
a  T AS K - T I T L E . T itle s  in  th e  C z e c h  a n d  B u lg a r ia n  v e r s io n s  o f th e  ta r g e t te x ts  u s e  a  d iffe r e n t 
s y n ta c tic  c o n s tr u c tio n  th a n  th e  o n e s  fo u n d  in  th e  R u s s ia n  ta r g e ts  –  s e e  th e  d is c u s s io n  in  
(AG I L E  5 .2 ) .  
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F ig u r e  4  -  C AD C AM - I N S T R U C T I O N S   r e g io n  
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B e s id e s  th e  C AD C AM - I N S T R U C T I O N S  r e g io n , th e  te x t p la n n in g  a ls o  r e lie s  o n  a  
fu n c tio n  c a lle d  te x t p la n n e r , w h ic h  w e  d e s c r ib e  in  th e  n e x t s e c tio n . 

2.7 .2 T h e  Te x t P la n n e r  fu n c t io n  

T h e  d r iv in g  fo r c e  b e h in d  th e  te x t p la n n e r  ( a n d  th e  T e x t S tr u c tu r in g  M o d u le  in  g e n e r a l)  is  th e  
text-planner fu n c tio n , w h ic h  h a s  b e e n  im p le m e n te d  in  L I S P . T h is  fu n c tio n  c a n  b e  c a lle d  
w ith  a n  A-b o x  a n d  a  d a ta  s tr u c tu r e  c o n ta in in g  in fo r m a tio n  o n  s ty le  p a r a m e te r s .  

O n c e  in v o k e d , th e  fu n c tio n  s ta r ts  th e  tr a v e r s a l th r o u g h  th e  C AD C AM - I N S T R U C T I O N S  
r e g io n  to  g e n e r a te  a  te x t p la n , fo llo w in g  th e  c o n te n t a s  s p e c ifie d  b y  th e  A-b o x . T h is  is  d o n e  
b y  a  n u m b e r  o f c h o o s e r s  a n d  in q u ir ie s  ( d e fin e d  b y  th e  r e g io n )  th a t in s p e c t th e  A-b o x  a n d  
d e c id e  a c c o r d in g  to  th e  c o n fig u r a tio n  fo u n d  th e r e . An o th e r  im p o r ta n t a s p e c t o f th e  tr a v e r s a l 
th r o u g h  th e  r e g io n , b e s id e s  c o n s tr u c tin g  a  te x t p la n , is  th e  a s s o c ia tio n  o f th e  e le m e n ts  o f th e  
te x t s tr u c tu r e  w ith  a p p r o p r ia te  fr a g m e n ts  fr o m  th e  A-b o x . As  w e  a lr e a d y  in d ic a te d  e a r lie r , 
th e s e  p a r ts  o f th e  A-b o x  c a n  b e  c o n c e iv e d  o f a s  m a k in g  u p  th e  le a v e s  o f th e  te x t p la n . B y  
u s in g  s o - c a lle d  I D  in q u ir ie s  w e  c a n  e a s ily  e s ta b lis h  th e s e  a s s o c ia tio n s .  

O n c e  th e  fu n c tio n  h a s  o b ta in e d  a  te x t p la n , in c lu d in g  a s s o c ia tio n s  to  d iffe r e n t p a r ts  o f th e  
A-b o x , th e  text-planner fu n c tio n  c a lls  th e  s e n te n c e  p la n n e r . T h e  s e n te n c e  p la n n e r  
tr a n s la te s  th e  te x t p la n  in to  a  s e q u e n c e  o f S P L s  th a t s p e c ify  in d iv id u a l s e n te n c e s  r e a lis in g  
( p a r ts  o f)  th e  c o n te n t g iv e n  b y  th e  A-b o x , in  th e  p a r tic u la r  s ty le  a n d  la n g u a g e  a s  s e le c te d  b y  
th e  u s e r . W e  d e s c r ib e  th e  s e n te n c e  p la n n e r  in  m o r e  d e ta il in  s e c tio n  3 .3  b e lo w . 

2.8  E la b o r a t e d  e x a m p le  

W e  c lo s e  th is  s e c tio n  o n  te x t p la n n in g  w ith  a  m o r e  e la b o r a te  e x a m p le  o f h o w  w e  g e n e r a te  a  
te x t p la n , g iv e n  a  c o n te n t s p e c ifie d  b y  a n  A-b o x . F o r  th is  p u r p o s e , w e  u s e  a  s h o r te n e d  
v e r s io n  o f th e  A-b o x  o f th e  fir s t te x t fo r  th e  in te r m e d ia te  p r o to ty p e . T h is  A-b o x  a c tu a lly  
c o r r e s p o n d s  to  th e  te x ts  w e  u s e d  in  (AG I L E  5 .2 )  to  illu s tr a te  p o s s ib le  s ty le  a lte r n a tio n s  in  
th e  c o n te x t o f th e  in te r m e d ia te  p r o to ty p e .  

B e lo w  w e  c o m m e n c e  b y  p r o v id in g  th e  p r o m is e d  A-b o x . O u r  p r im a r y  a im  w ith  th e  A-b o x  
is  to  p r o v id e  a  p ic tu r e  o f a  m o r e  c o m p le x  c o n fig u r a tio n  o f c o n te n t, u s in g  th e  c o n c e p ts  w e  
d is c u s s e d  e a r lie r . T o  th a t e n d , in  th e  A-b o x  w e  g iv e  b e lo w  w e  d o  o m it s o m e  o f th e  c o n c e p ts  
th a t a r e  ir r e le v a n t to  o u r  d is c u s s io n  ( n o ta b ly , s o m e  o f th e  c o n c e p ts  th a t a r e  u s e d  to  s e t u p  
lis t- lik e  s tr u c tu r e s ) . S u b s e q u e n tly , g iv e n  th is  c o m p le x  c o n fig u r a tio n , w e  p r o c e e d  b y  
p r o v id in g  th e  c o r r e s p o n d in g  te x t p la n  in  te r m s  o f te x t s tr u c tu r e  e le m e n ts , fo llo w in g  th e  
m a p p in g  o f S e c tio n  2 .4 . O n c e  w e  h a v e  th is  te x t p la n , w e  p r o v id e  th e  r e a lis a tio n s  
c o r r e s p o n d in g  to  th e  s tr u c tu r e  a n d  fo llo w in g  a  p a r tic u la r  s ty le . W e  e n d  th e  e x a m p le  b y  
s h o w in g  th e  te x t in  a  p o s s ib le  la y o u t, u s in g  th e  m a p p in g  to  H T M L  ta g s  a s  in  F ig u r e  1 . 

2.8 .1  T h e  A - b o x  

T h e  A-b o x  w e  g iv e n  b e lo w  in  F ig u r e  5  is  a  s h o r te n e d  v e r s io n  o f th e  A-b o x  fo r  T e x t 1  fo r  th e  
in te r m e d ia te  p r o to ty p e , in  tw o  r e s p e c ts . F ir s tly , its  c o n te n t c o r r e s p o n d s  to  th e  te x t u s e d  in  
th e  fir s t te x t fo r  th e  in te r m e d ia te  p r o to ty p e . S e c o n d ly , n o t a ll th e  c o n c e p ts  th a t c a n  b e  fo u n d  
in  th e  o r ig in a l A-b o x  a r e  r e p r e s e n te d  h e r e . As  fo r  th e  la tte r , w h e n e v e r  w e  o m it s o m e  
c o n c e p ts  w e  in d ic a te  th e ir  e x p u n g in g  b y  m e a n s  o f “ … ” . W ith  r e g a r d  to  ty p e s e ttin g , w e  
d is p la y  c o n fig u r a tio n a l c o n c e p ts  u s in g  ita lic s , a n d  c o n te n t c o n c e p ts  u s in g  b o ld fa c e . 
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PROCEDURE 
 GOAL:  
  CREATE  
  ACTEE:  
  … STYLE 
   OWNER:  
    MULTILINE 
  ACTOR:  
  … USER 
 METHODS:        %% This is the way to specify lists of methods,  
   METHOD-LIST      %% as we already defined earlier. In the A-box  
   FIRST:         %% hereafter we will omit the extra concepts  
     METHOD*       %% needed to define lists (METHOD-LIST, FIRST,  

      PRECONDITION:    %% REST) in order to shorten the A-box.  
       PROCEDURE 
    GOAL:  
          OPEN-SCREEN-OBJECT 
     ACTEE:  
      GUI-ACTEE 
      RANGE:  
       DIALOGUE-BOX  
      LABEL:  
       Multiline Styles 
          ACTOR:  
     … USER 
       METHODS:     %% Eventually, the following part of the A-box  
         … METHOD*    %% will be realised as  

            CONSTRAINT: %% „Windows: From the Object Properties toolbar  
               OPERATING-SYSTEM %%or Data menu, choose Multl. Style“  

                LABEL:   %%Observe the coordination involving 

                  Windows  %%a disjunction– content wise, there are 2  

            SUBSTEPS:     %% methods given for the Windows case. The 
            … PROCEDURE   %% A-box part defines two METHODs, both of  

                GOAL:      %% which have as CONSTRAINT the  
%% OPERATING-SYSTEM 

        CHOOSE   %% Windows. To the left of this comment is  
                   ACTEE:    %% the first method.  
                     DISPLAYED-ACTEE 
                     RANGE:  
                       OPTION 
                      LABEL:  
                        Multiline Style 
                   OPTIONS:  
                     GUI-ACTEE 
                   RANGE:  
                      TOOLBAR 
                     LABEL:  
                       Object Properties 
                   ACTOR:  
                    … USER 
          … METHOD*     %% And here is the second part for Windows.  
           CONSTRAINT:  
              OPERATING-SYSTEM  
                 LABEL:  
                   Windows 
              SUBSTEPS:  
                … PROCEDURE  
                   GOAL:  
                     CHOOSE 
                      ACTEE:  
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                        DISPLAYED-ACTEE 
                        RANGE:  
                          OPTION 
                         LABEL:  

                           Multiline Style 
                      OPTIONS:  
                        GUI-ACTEE 
                        RANGE:  
                          MENU 
                         LABEL:  
                           Data 
                      ACTOR:  
                        … USER 
 
      METHOD*  
                CONSTRAINT:  
           OPERATING-SYSTEM 
                  LABEL:  
                    DOS and UNIX 
                SUBSTEPS:  
          … PROCEDURE  
                   GOAL:  
                    CHOOSE 
                     ACTEE:  
                       DISPLAYED-ACTEE  
                       RANGE:  
                         OPTION 
                        LABEL:  
                          Multiline Style 
                     OPTIONS:  
                       GUI-ACTEE 
                    RANGE:  
                        MENU 
                        LABEL:  
                          Data 
                     ACTOR:  
                       … USER 
 SUBSTEPS:  
   … PROCEDURE 
     GOAL:  
          ADD-TO 
          ACTEE:  
          … ELEMENTS 
          RECIPIENT:  
          … STYLE 
          ACTOR:  
          … USER 
       METHODS:  
   METHOD* 
         SUBSTEPS:  
         … PROCEDURE 
           GOAL:  
              CHOOSE 
              ACTEE:  
                 DISPLAYED-ACTEE 
                 RANGE:  
                    OPTION 
                 LABEL:  
                    Element Properties 
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              OPTIONS:  
                 GUI-ACTEE 
              ACTOR:  
              … USER 
   … PROCEDURE 
        GOAL:  
          ENTER  
          ACTEE:  

          … OFFSET 
             OWNER:  
                 STYLE-ELEMENT 
         LOCATION:      
           GUI-ACTEE  
           RANGE:     
             DIALOGUE-BOX  
            LABEL:     
               Element Properties   
          ACTOR:       
          … USER 

Fig u re  5  - A -b o x  fo r e x a m p le  te x t e x tra c te d  fro m  IM D -T e x t1  

2.8 .2 T h e  t e x t  p la n  

C o n s id e r  a g a in  th e  A-b o x  a b o v e . U s in g  th e  m a p p in g  w e  p r o v id e d  in  S e c tio n  2 .4  w e  c a n  
c r e a te  a  te x t p la n , c o m p o s e d  o f te x t s tr u c tu r e  e le m e n ts , a s  fo llo w s , s e e  F ig u r e  6 . ( S in c e  th e  
m a p p in g  o n ly  c o n c e r n s  th e  c o n c e p ts  u s e d  fo r  c o n fig u r in g  c o n te n t in  th e  A-b o x , w e  o m it 
fr o m  th e  A-b o x  b e lo w  a ll c o n c e p ts  th a t a r e  ir r e le v a n t to  c o n fig u r a tio n .)  

        
PROCEDURE 
 GOAL:                TASK-TITLE 
  CREATE   
 METHODS:                TASK-INSTRUCTIONS 
   METHOD-LIST           
   FIRST:              
     METHOD*               INSTRUCTION 
      PRECONDITION:            PRECONDITION  
       PROCEDURE        
    GOAL:               TASK 
          OPEN-SCREEN-OBJECT 
       METHODS:                INSTRUCTIONS 
         … METHOD*                 INSTRUCTION 
           CONSTRAINT:               CONSTRAINT 
                OPERATING-SYSTEM 
            SUBSTEPS:        
             … PROCEDURE       

                GOAL:                TASK 
         CHOOSE  
          … METHOD*               INSTRUCTION 
      CONSTRAINT:            CONSTRAINT 
                 OPERATING-SYSTEM    
            SUBSTEPS:  
               … PROCEDURE  
                 GOAL:            TASK  
                   CHOOSE 
    … METHOD*                 INSTRUCTION 
             CONSTRAINT:           CONSTRAINT  
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           OPERATING-SYSTEM   
               SUBSTEPS:  
         … PROCEDURE  
                   GOAL:           TASK 
                    CHOOSE 
   SUBSTEPS:  
     … PROCEDURE 
      GOAL:                TASK 
           ADD-TO 
         METHODS:                INSTRUCTIONS 
    … METHOD*                INSTRUCTION 
            SUBSTEPS:  
             … PROCEDURE 
             GOAL:                 TASK 
                 CHOOSE 
     … PROCEDURE 
         GOAL:                TASK 
           ENTER  

Fig u re  6  - Fro m  A -b o x  to  te x t s tru c tu re  

2.8 .3  R e a lis a t io n  a n d  la y o u t  

An  e x a m p le  o f th e  r e a lis a tio n  th a t c o u ld  r e s u lt fr o m  th e  te x t s tr u c tu r in g  p r o c e s s  d is c u s s e d  
a b o v e  is  s h o w n  b e lo w  fo r  E n g lis h  a n d  C z e c h . 

 

 
Fig u re  7  - E x a m p le  o f te x t re a lis a tio n  
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3. F r o m  t e x t  p la n  t o  s e n te n c e  p la n s  

Afte r  w e  h a v e  o b ta in e d  a  te x t p la n  th a t in c lu d e s  c o n s tr a in ts  o n  h o w  its  p a r ts  a r e  to  b e  
r e a lis e d , a n d  a s s o c ia tio n s  b e tw e e n  its  te x t s tr u c tu r e  e le m e n ts  a n d  th e  p a r ts  o f th e  A-b o x  th e y  
c o r r e s p o n d  to , w e  n e e d  to  ta k e  o n e  fu r th e r  s te p  b e fo r e  w e  c a n  in v o k e  th e  ta c tic a l g e n e r a to r . 
T h e  a im  o f th is  s te p  is  to  c r e a te  S P L s , u s in g  th e  a s s o c ia tio n s  to  p a r ts  o f th e  A-b o x  a n d  th e  
r e a lis a tio n  c o n s tr a in ts . I t is  th e  ta s k  o f th e  S e n te n c e  P la n n e r  to  fu lfil th is  a im .  

T o  th a t e n d , fo r  e a c h  o f th e  g iv e n  p a r ts  o f th e  A-b o x  w e  c o m m e n c e  b y  s e ttin g  u p  
id e a tio n a l S P L  c o d e  th a t r e a lis e s  th e  c o n te n t a s  e x p r e s s e d  b y  th a t p a r t o f th e  A-b o x . T h e  
c o d e  is  id e a tio n a l in  th e  s e n s e  th a t it e x p r e s s e s  o n ly  th e  c o n te n t a n d  n o th in g  m o r e . 
T h e r e fo r e , o n c e  w e  h a v e  id e a tio n a l S P L  c o d e , w e  n e e d  to  r e n d e r  th e  c o n s tr a in ts  im p o s e d  b y  
th e  te x t s tr u c tu r e  ( in  p a r tic u la r , b y  th e  te x t te m p la te )  in to  te r m s  o f S P L  c o d e , a n d  c o m b in e  
th e  o u tc o m e  w ith  th e  id e a tio n a l p a r t. T h e  r e s u ltin g  S P L  th e n  in  p r in c ip le  r e a lis e s  th e  c o n te n t 
in  a  w a y  a s  p r e s c r ib e d  b y  th e  te x t te m p la te  ( a n d  th e  g e n e r a l r e a lis a tio n  c o n d itio n s ) . T h e  fin a l 
o u tc o m e  o f th is  s te p  is  a  s e t o f S P L s  th a t s p e c ify  th e  r e a lis a tio n  o f th e  A-b o x  in  te r m s  o f th e  
g e n e r a te d  te x t s tr u c tu r e . I n  o r d e r  to  o b ta in  th e  te x t, th e n , w e  r u n  th is  s e t o f S P L s  th r o u g h  a  
ta c tic a l g e n e r a to r .   

T h e r e  a r e  s e v e r a l is s u e s  p e r ta in in g  to  g e n e r a tin g  s e n te n c e  p la n s . W e  a d d r e s s  tw o  
im p o r ta n t o n e s  in  th e  n e x t s e c tio n s : a g g r e g a tio n  ( § 3 .1 ) , a n d  in fo r m a tio n  s tr u c tu r e  ( § 3 .2 ) . 

 

3.1  A g g r e g a t io n  a n d  s e n t e n c e  b o u n d a r ie s  

Ag g re g a tio n  is  th e  ta s k  o f c o m b in in g  tw o  o r  m o r e  fr a g m e n ts  o f S P L  c o d e  in to  a  la r g e r  p ie c e  
o f S P L  c o d e . E v e r y  fr a g m e n t s p e c ifie s  th e  p la n  fo r  r e a lis in g  a n  in d iv id u a te d  p a r t o f th e  A-
b o x , p o s s ib ly  in  a  p r e - d e te r m in e d  s ty le . F r o m  th e  v ie w p o in t o f r e a lis a tio n , e a c h  o f th e s e  S P L  
fr a g m e n ts  e s s e n tia lly  s p e c ify  c la u s e s . I n  o th e r  w o r d s , w h e n  w e  s p e a k  o f c o m b in in g  S P L s , 
w e  a r e  e s s e n tia lly  d e c id in g  a b o u t th e  c o m p le x ity  o f th e  s e n te n c e s  th a t a r e  to  r e a lis e d  th e  
c o n te n t s p e c ifie d  b y  th e  S P L  c o d e .    

I n  a  s e n s e  th e  p r o b le m  o f a g g r e g a tio n  h a s  a  c o m p le m e n ta r y  p r o b le m , a n d  th a t is  th e  
p r o b le m  o f d e c id in g  w h e r e  s e n te n c e  b o u n d a r ie s  s h o u ld  b e .3  F o r  e x a m p le , if w e  d e te r m in e  
th a t s e n te n c e  b o u n d a r ie s  s h o u ld  b e  b e tw e e n  T a s k s  a n d  I n s tr u c tio n s , a  n e w  s e n te n c e  is  
s ta r te d  w h e n e v e r  e ith e r  a  T a s k  o r  a n  I n s tr u c tio n  n e e d s  to  b e  r e a lis e d . I n  te r m s  o f S P L  c o d e  
th a t m e a n s  th e  fo llo w in g . T e x t s tr u c tu r e  e le m e n ts  fo llo w  th e  w a y  c o n te n t is  c o n fig u r e d  
h ie r a r c h ic a lly  in  th e  A-b o x . T h e r e fo r e , w h e n  w e  r e a lis e d  p a r ts  o f th is  c o n te n t b y  r e c u r s iv e ly  
d e s c e n d in g  th r o u g h  th e  A-b o x , in d u c in g  a  s e n te n c e  b o u n d a r y  m e a n s  a b a n d o n in g  th e  
r e c u r s iv e  d e s c e n t a n d  b e g in n in g  a n e w , s ta r tin g  a t th e  p o in t w h e r e  w e  le ft o ff. C o n s e q u e n tly , 
a ll th e  fr a g m e n ts  o f S P L  c o d e  c o n s tr u c te d  u p  to  th e  p o in t w h e r e  th e  r e c u r s io n  w a s  h a lte d  
w ill b e  c o m b in e d  ( a g g r e g a te d )  in to  a  s in g le  S P L .  

F o r  th e  p u r p o s e  o f th e  in te r m e d ia te  p r o to ty p e  w e  e s ta b lis h  th e  fo llo w in g  c r ite r ia  fo r  
in d u c in g  a  h a lt ( r e s u ltin g  e v e n tu a lly  in  r e a lis in g  a  s e n te n c e  b o u n d a r y ) . W e  s to p  r e c u r s iv e ly  
d e s c e n d in g  th e  A-b o x  w h e n e v e r  w e  e n c o u n te r : 

• A P R O C E D U R E  ( w h ic h  h a s  a s  s lo ts  a  G o a l, M e th o d s , a n d  a  S id e - E ffe c t) , o r   

                                                
3   T h e  p r o b le m s  o f a g g r e g a tio n  a n d  s e n te n c e  b o u n d a r ie s  a r e  c o m p le m e n ta r y  in  th e  s e n s e  th a t if y o u  r e s o lv e  

o n e , th e  o th e r  o n e  is  s e ttle d  a s  w e ll.  



AG IL E  Te x M 2  1 9  

 

• A M E T H O D *  ( w h ic h  h a s  a s  s lo ts  a  C o n s tr a in t, a  P r e c o n d itio n , a n d  S u b s te p s )  

T o  o r g a n is e  th e  S P L s  th a t a r e  b e in g  c o m b in e d  fo r  r e a lis in g  a n  in d iv id u a l P R O C E D U R E  
o r  M E T H O D , w e  e m p lo y  th e  d is c o u r s e  r e la tio n s  a s  in d ic a te d  e a r lie r  ( § 2 .6 )  in  th e  m a n n e r  
d e s c r ib e d  th e r e  ( p a r tic u la r ly , s e e  F ig u r e  2 )  

3.2  D e t e r m in in g  c o h e r e n t  s e n t e n t ia l in fo r m a t io n  s t r u c t u r e  

I n  s e c tio n  2 .6  w e  a lr e a d y  d is c u s s e d  h o w  w e  c a n  a d d  d is c o u r s e  r e la tio n s  to  a  te x t p la n , b a s e d  
o n  th e  ( lo g ic a l)  r e la tio n s  th a t c a n  b e  c o n c e iv e d  to  e x is t b e tw e e n  v a r io u s  te x t s tr u c tu r e  
e le m e n ts . D is c o u r s e  r e la tio n s  a r e  n e e d e d  if, in  th e  e n d , w e  w a n t to  g e n e r a te  a  s m o o th , 
c o h e r e n t te x t.  

T o  o b ta in  c o h e r e n c e , w e  n e e d  to  b e  a b le  to  g e n e r a te  s e n te n c e s  th a t r e fle c t a  p r o p e r  
in fo r m a tio n  s tr u c tu r e . As  w e  h a v e  a lr e a d y  d is c u s s e d  a t le n g th  in  (AG I L E  6 .2 ) , S la v o n ic  
la n g u a g e s  r e fle c t in fo r m a tio n  s tr u c tu r e  b y  m e a n s  o f w o r d  o r d e r . H o w  w e  c a n  g e n e r a te  a  
p a r tic u la r  w o r d  o r d e r  g iv e n  a n  in fo r m a tio n  s tr u c tu r e  to  b e  r e a lis e d  is  d is c u s s e d  in  (AG I L E  
7 .2 ) . T h e  is s u e  w e  h a v e  to  a d d r e s s  in  th e  c o n te x t o f th e  T e x t S tr u c tu r in g  M o d u le  is  th u s  h o w  
w e  c o u ld  o b ta in  in fo r m a tio n  s tr u c tu r e s .  

I n  ( K r u ijff &  S c h a a k e , 1 9 9 7 )  it is  s h o w n  h o w  o n e  c a n  p e r c e iv e  o f R S T - s ty le  d is c o u r s e  
r e la tio n s  ( lik e  th e  o n e s  in  s e c tio n  2 .6 )  a s  h a v in g  a  c o r r e s p o n d in g  c h a in  o f in fo r m a tio n  
s tr u c tu r e s 4 . T h a t is  to  s a y , th e  s a te llite  a n d  th e  n u c le u s  o f th e  R S T  d is c o u r s e  r e la tio n  e a c h  
a r e  r e a lis e d  u s in g  a  p a r tic u la r  in fo r m a tio n  s tr u c tu r e , a n d  a r e  c o h e r e n tly  r e la te d  b y  v ir tu e  o f 
h o w  th e ir  in d iv id u a l to p ic s  a n d /o r  fo c i c a n  b e  c o n n e c te d . T h is  id e a  fin d s  its  r o o ts  in  th e  w o r k  
b y  D a n e š , s e e  a ls o  ( K o r b a y o v á  &  K r u ijff, 1 9 9 6 ) .  

F o r  th e  p u r p o s e s  o f th e  T e x t S tr u c tu r in g  M o d u le , w e  c a n  m a k e  u s e  o f th is  id e a  a s  
fo llo w s . O n c e  w e  h a v e  d e te r m in e d  w h a t d is c o u r s e  r e la tio n  s h o u ld  h o ld  b e tw e e n  tw o  te x t 
s tr u c tu r e  e le m e n ts , w e  c a n  r e q u ir e  e a c h  o f th e s e  te x t s tr u c tu r e  e le m e n ts  to  b e  r e a lis e d  w ith  
th e  a p p r o p r ia te  in fo r m a tio n  s tr u c tu r e s . D u r in g  s e n te n c e  p la n n in g , th e s e  c o n s tr a in ts  o n  
r e a lis a tio n  a r e  tr a n s fe r r e d  to  th e  s e n te n c e  p la n s  s p e c ify in g  th e  s e n te n c e s  r e a lis in g  th e s e  te x t 
s tr u c tu r e  e le m e n ts . T h e  g r a m m a r  w ill th e n  b e  a b le  to  g e n e r a te  th e  p r o p e r  w o r d  o r d e r .  

W e  d e fe r  fu ll tr e a tm e n t o f th e s e  is s u e s  u n til T E X M 3 . W e  c o n c lu d e  h e r e  b y  n o tin g  th a t, 
d u e  to  th e  c lo s e  c o n n e c tio n s  b e tw e e n  th e  tr e a tm e n t o f in fo r m a tio n  s tr u c tu r e  in  S y s te m ic  
F u n c tio n a l G r a m m a r  a n d  a s  in  th e  w o r k  b y  D a n e š , th e  a p p r o a c h  o u tlin e d  a b o v e  s e e m s  a  
n a tu r a l e x te n s io n  o f K P M L  a n d  th e  T e x t S tr u c tu r in g  M o d u le  a s  d e s c r ib e d  in  th is  d e liv e r a b le .  

3.3 I m p le m e n t a t io n  o f t h e  s e n t e n c e  p la n n e r  

O n c e  a  te x t p la n  h a s  b e e n  c o n s tr u c te d  fr o m  th e  A-b o x  ( s e e  fo r  e x a m p le  S e c tio n  4 .2  b e lo w ) , 
th e  S e n te n c e  P la n n e r  p r o c e s s e s  th e  le a v e s  o f th e  te x t p la n  in  o r d e r  to  c r e a te  th e  S P L  c o d e  
fo r  th e  s e m a n tic s  id e n tifie d  b y  th o s e  le a v e s .  

T h e  fir s t s te p  w e  ta k e  in  o r d e r  to  c r e a te  s e n te n c e  p la n s  is  to  tr a n s la te  th e  s e m a n tic s  in to  
p u r e ly  id e a tio n a l S P L  c o d e  –  i.e . c o d e  th a t ju s t s p e c ifie s  th e  r e a lis a tio n  o f a  p a r tic u la r  p ie c e  
o f s e m a n tic s . As  w e  a lr e a d y  p o in te d  o u t a b o v e , s e n te n c e  b o u n d a r ie s  a r e  d e te r m in e d  
fo llo w in g  th e  c o n fig u r a tio n  o f th e  c o n te n t a s  w e ll. T h is  m e a n s  th a t th e  c h u n k s  o f id e a tio n a l 
S P L  c o d e  w e  a r e  g e n e r a tin g  in  th is  s te p  d o  a lr e a d y  c o r r e s p o n d  to  s e n te n c e s .  

                                                
4    I n  ( K r u ijff &  S c h a a k e , 1 9 9 7 )  th e  te r m  “ s e q u e n c e ”  is  u s e d  r a th e r  th a n  “ c h a in ” . T h e  la tte r  te r m  is  

b o r r o w e d  h e r e  fr o m  ( K o r b a y o v á  &  K r u ijff, 1 9 9 6 ) . 
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B e c a u s e  th e  s e n te n c e  p la n s  g e n e r a te d  u p  to  th is  p o in t o n ly  s p e c ify  w h a t s h o u ld  b e  
r e a lis e d , b u t n o t h o w  th a t c o n te n t s h o u ld  b e  r e a lis e d , w e  n e e d  to  g o  o n e  s te p  fu r th e r . D u r in g  
te x t p la n n in g  w e  h a v e  a lr e a d y  d e te r m in e d  v a r io u s  a s p e c ts  o f s ty le , fo llo w in g  th e  
s p e c ific a tio n s  in  (AG I L E  5 .1 ) . I n  th e  te x t p la n  th e s e  a s p e c ts  o f s ty le  a r e  in d ic a te d  u s in g  
K P M L ’s  R E AL I Z E - W I T H  s ta te m e n ts . Afte r  th e  s e n te n c e  p la n n e r  h a s  d e te r m in e d  th e  
id e a tio n a l s e n te n c e  p la n s , w e  n o w  c o n tin u e  b y  tr a n s fe r r in g  th e  c o n s tr a in ts  o n  s ty lis tic  
r e a lis a tio n  to  th e  s e n te n c e  p la n s . As  a  r e s u lt, th e  s e n te n c e  p la n s  n o t o n ly  s h o w  w h a t s h o u ld  
b e  r e a lis e d , b u t a ls o  h o w  th a t c o n te n t s h o u ld  b e  p r e s e n te d .  

I n  th e  n e x t s e c tio n  w e  p r e s e n t tw o  e x a m p le s  s h o w in g  h o w  o n e  o b ta in s  a  s e t o f s e n te n c e  
p la n s  fr o m  a  te x t p la n  ( b a s e d  o n  a n  A-b o x ) .  

4. E n d - to - e n d  g e n e r a t io n  in  th e  in t e r m e d ia te  p r o to ty p e  

I n  th is  s e c tio n  w e  p r o v id e  tw o  s h o r t e x a m p le s  s h o w in g  o f g e n e r a tio n  in  th e  in te r m e d ia te  
p r o to ty p e , fr o m  th e  A-b o x  d o w n  to  S P L s . W e  h a v e  c r e a te d  tw o  A-b o x e s  u n d e r ly in g  te x ts  
th a t a r e  s h o r te n e d  v e r s io n s  o f ta r g e t te x t 1  fo r  th e  in te r m e d ia te  p r o to ty p e  ( c f. (AG I L E  5 .2 )  
fo r  th e  fu ll v e r s io n s  o f a ll th e  ta r g e t te x ts ) . T h e s e  tw o  A-b o x e s  h a v e  b e e n  c o n s tr u c te d  w ith  
th e  T e x t S tr u c tu r in g  M o d u le  in  m in d . Alth o u g h  th e ir  c o r r e s p o n d in g  te x ts  d o  n o t s h o w  th e  
fu ll r a n g e  o f lin g u is tic  p h e n o m e n a  a s  c o v e r e d  b y  th e  ta c tic a l g e n e r a to r s , th e y  d o  e x p lo r e  th e  
p o te n tia l v a r ie ty  o f te x t s tr u c tu r e s .  

4.1  T h e  A - b o x e s  a n d  t h e ir  ( t a r g e t )  t e x t s   

B e lo w  w e  fir s t g iv e  th e  A-b o x e s , th e n  th e ir  ta r g e t te x ts .  

 

A - b o x  1  A - b o x  2  
PROCEDURE a1 
GOAL:  
  CREATE a2 
  ACTEE:  
    CONFIGURED-ACTEE a3 
    RANGE:  
      STYLE a4 
      OWNER:  
        MULTILINE a5 
  ACTOR:  
    USER-ACTOR a6 
    RANGE:  
      USER a7 
METHODS:  
  METHOD-LIST a8 
  FIRST:  
    METHOD* a9 
    CONSTRAINT:  
      OPERATING-SYSTEM a10 
      LABEL:  
        Unix 
    PRECONDITION:  
      PROCEDURE a11 
      GOAL:  
        OPEN-SCREEN-OBJECT a12 
        ACTEE:  
          DISPLAYED-ACTEE a13 
          RANGE:  
            DIALOGUE-BOX a14 
            LABEL:  
              X 
        ACTOR:  
          USER-ACTOR a15 
          RANGE:  
            USER a7 
    SUBSTEPS:  
      PROCEDURE-LIST a16 

PROCEDURE a1 
GOAL:  
  ADD-TO a2 
  ACTEE:  
    CONFIGURED-ACTEE a3 
    RANGE:  
      ELEMENTS a4 
  RECIPIENT:  
    CONFIGURED-ACTEE a5 
    RANGE:  
      STYLE a6 
      OWNER:  
        MULTILINE a7 
  ACTOR:  
    USER-ACTOR a8 
    RANGE:  
      USER a9 
METHODS:  
  METHOD-LIST a10 
  FIRST:  
    METHOD* a11 
    SUBSTEPS:  
      PROCEDURE-LIST a12 
      FIRST:  
        PROCEDURE a13 
        GOAL:  
          CHOOSE a14 
          ACTEE:  
            DISPLAYED-ACTEE a15 
            RANGE:  
              OPTION a16 
              LABEL:  
                Element Properties 
          OPTIONS:  
            GUI-ACTEE a17 
          ACTOR:  
            USER-ACTOR a18 
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      FIRST:  
        PROCEDURE a17 
        GOAL:  
          CHOOSE a18 
          ACTEE:  
            DISPLAYED-ACTEE a19 
            RANGE:  
              OPTION a20 
              LABEL:  
                Element Properties 
          OPTIONS:  
            GUI-ACTEE a21 
          ACTOR:  
            USER-ACTOR a22 
            RANGE:  
              USER a7 
      REST:  
        PROCEDURE-LIST a23 
        FIRST:  
          PROCEDURE a24 
          GOAL:  
            ADD-TO a25 
            ACTEE:  
              CONFIGURED-ACTEE a26 
              RANGE:  
                ELEMENTS a27 
            RECIPIENT:  
              CONFIGURED-ACTEE a28 
              RANGE:  
                STYLE a4 
                OWNER:  
                  MULTILINE a5 
            ACTOR:  
              USER-ACTOR a29 
              RANGE:  
                USER a7 

            RANGE:  
              USER a9 
        SIDE-EFFECT:  
          SEE a19 
          SENSER:  
            SEE-SENSER a20 
            RANGE:  
              USER a9 
          PHENOMENON:  
            SEE-PHENOMENON a21 
            RANGE:  
              DIALOGUE-BOX a22 
              LABEL:  
                Element Properties 
      REST:  
        PROCEDURE-LIST a23 
        FIRST:  
          PROCEDURE a24 
          GOAL:  
            ENTER a25 
            ACTEE:  
              CONFIGURED-ACTEE a26 
              RANGE:  
                OFFSET a27 
                OWNER:  
                  STYLE-ELEMENT a28 
                  OWNER:  
                    MULTILINE a7 
            LOCATION:  
              GUI-ACTEE a29 
            ACTOR:  
              USER-ACTOR a30 
              RANGE:  
                USER a9 
        REST:  
          PROCEDURE-LIST a31 
          FIRST:  
            PROCEDURE a32 
            GOAL:  
              CHOOSE a33 
              ACTEE:  
                DISPLAYED-ACTEE a34 
                RANGE:  
                  OPTION a35 
                  LABEL:  
                    Add 
              OPTIONS:  
                GUI-ACTEE a36 
              ACTOR:  
                USER-ACTOR a37 
                RANGE:  
                  USER a9 
            SIDE-EFFECT:  
              SEE a38 
              SENSER:  
                SEE-SENSER a39 
                RANGE:  
                  USER a9 
              PHENOMENON:  
                SEE-PHENOMENON a40 
                RANGE:  
                  DIALOGUE-BOX a41 
                  LABEL:  
                    Select Color 
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T h e  ta r g e t te x t fo r  th e  fir s t A-b o x  is  a s  fo llo w s : 

To  c r e a t e  a  m u lt ilin e  s t y le  

U N I X  O S :  O p e n  D ia lo g  B o x  X  

1 . C h o o s e  E le m e n t P r o p e r tie s  

2 . Ad d  e le m e n ts  to  s ty le  

              

T h e  ta r g e t te x t fo r  th e  s e c o n d  A-b o x  is  a s  fo llo w s : 

To  a d d  e le m e n t s  t o  a  s t y le  

1 . C h o o s e  E le m e n t P r o p e r tie s . T h e  E le m e n t P r o p e r tie s  d ia lo g  b o x  a p p e a r s .  

2 . E n te r  th e  o ffs e t o f th e  m u ltila n e  e le m e n t 

3 . S e le c t Ad d . T h e  S e le c t C o lo r  d ia lo g  b o x  a p p e a r s  

 

4 .2  G e n e r a t e d  t e x t  p la n s  a n d  S P L s  

4 .2 .1  Te x t  p la n  a n d  S P L s  fo r  t e s t - t e x t  1  

T h e  te x t p la n  fo r  te x t 1  is  a s  fo llo w s : 

 
Fig u re  8  - T e x t p la n  fo r te s t te x t 1  

T h e  S P L s  a r e  a s  fo llo w s : 
((|a2| / DM::CREATE :EXIST-SPEECH-ACT-Q NOSPEECHACT :PROCESSUAL-Q 

       PROCESSUAL :ACTEE 

       (|a4| / DM::STYLE :PART-OF 

             (|a5| / DM::MULTILINE)) 

       :ACTOR 

       (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))  

 (|a12| / DM::OPEN-SCREEN-OBJECT :ACTEE 

        (|a14| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

               (G5580 / DM::OBJECT :NAME X)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a9| / DM::METHOD* :SOURCE 
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       (|a10| / DM::OPERATING-SYSTEM :CLASS-ASCRIPTION 

              (G5581 / DM::OBJECT :NAME UNIX)) 

       :PRECONDITION 

       (|a12| / DM::OPEN-SCREEN-OBJECT :ACTEE 

              (|a14| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

                     (G5582 / DM::OBJECT :NAME X)) 

              :ACTOR 

              (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

       :SUBSTEPS 

       (|a18| / DM::CHOOSE :ACTEE 

              (|a20| / DM::OPTION :CLASS-ASCRIPTION 

                     (G5583 / DM::OBJECT :NAME ELEMENT\ PROPERTIES)) 

              :ACTOR 

              (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

 (|a25| / DM::ADD-TO :ACTEE 

        (|a27| / DM::ELEMENTS) 

        :RECIPIENT 

        (|a4| / DM::STYLE :PART-OF 

              (|a5| / DM::MULTILINE)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a10| / DM::OPERATING-SYSTEM :CLASS-ASCRIPTION 

        (G5584 / DM::OBJECT :NAME UNIX)) 

 (|a18| / DM::CHOOSE :ACTEE 

        (|a20| / DM::OPTION :CLASS-ASCRIPTION 

               (G5585 / DM::OBJECT :NAME ELEMENT\ PROPERTIES)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a25| / DM::ADD-TO :ACTEE 

        (|a27| / DM::ELEMENTS) 

        :RECIPIENT 

        (|a4| / DM::STYLE :PART-OF 

              (|a5| / DM::MULTILINE)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

 

4.2 .2  T e x t  p la n  a n d  S P L s  fo r  t e s t - t e x t  2  

T h e  te x t p la n  fo r  te x t 2  is  a s  fo llo w s : 
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Fig u re  9  - T e x t p la n  fo r te s t te x t 2  

T h e  S P L s  th a t th e  s e n te n c e  p la n n e r  g e n e r a te s , o n  th e  b a s is  o f th e  te x t p la n  fo r  te x t 2 , a r e  th e  
fo llo w in g .  

((|a2| / DM::ADD-TO :EXIST-SPEECH-ACT-Q NOSPEECHACT :PROCESSUAL-Q 

       PROCESSUAL :ACTEE 

       (|a4| / DM::ELEMENTS) 

       :RECIPIENT 

       (|a6| / DM::STYLE :PART-OF 

             (|a7| / DM::MULTILINE)) 

       :ACTOR 

       (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))  

 (|a11| / DM::METHOD* :SUBSTEPS 

        (|a14| / DM::CHOOSE :ACTEE 

               (|a16| / DM::OPTION :CLASS-ASCRIPTION 

                      (G5552 / DM::OBJECT :NAME ELEMENT\ PROPERTIES)) 

               :ACTOR 

               (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

 (|a25| / DM::ENTER :ACTEE 

        (|a27| / DM::OFFSET :PART-OF 

               (|a28| / DM::STYLE-ELEMENT :PART-OF 

                      (|a7| / DM::MULTILINE))) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a33| / DM::CHOOSE :ACTEE 

        (|a35| / DM::OPTION :CLASS-ASCRIPTION 

               (G5553 / DM::OBJECT :NAME ADD)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a38| / DM::SEE :SENSER 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 

        :PHENOMENON 
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        (|a41| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

               (G5554 / DM::OBJECT :NAME SELECT\ COLOR))) 

 (|a19| / DM::SEE :SENSER 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 

        :PHENOMENON 

        (|a22| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

               (G5555 / DM::OBJECT :NAME ELEMENT\ PROPERTIES))) 

 (|a14| / DM::CHOOSE :ACTEE 

        (|a16| / DM::OPTION :CLASS-ASCRIPTION 

               (G5556 / DM::OBJECT :NAME ELEMENT\ PROPERTIES)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a19| / DM::SEE :SENSER 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 

        :PHENOMENON 

        (|a22| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

               (G5557 / DM::OBJECT :NAME ELEMENT\ PROPERTIES))) 

 (|a25| / DM::ENTER :ACTEE 

        (|a27| / DM::OFFSET :PART-OF 

               (|a28| / DM::STYLE-ELEMENT :PART-OF 

                      (|a7| / DM::MULTILINE))) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a33| / DM::CHOOSE :ACTEE 

        (|a35| / DM::OPTION :CLASS-ASCRIPTION 

               (G5558 / DM::OBJECT :NAME ADD)) 

        :ACTOR 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

 (|a38| / DM::SEE :SENSER 

        (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 

        :PHENOMENON 

        (|a41| / DM::DIALOGUE-BOX :CLASS-ASCRIPTION 

               (G5559 / DM::OBJECT :NAME SELECT\ COLOR)))) 

 

5. F u t u r e  r e s e a r c h  

R e c a p itu la tin g , in  th is  d e liv e r a b le  w e  h a v e  d e s c r ib e d  th e  AG I L E  T e x t S tr u c tu r in g  M o d u le . 
T h is  m o d u le  ta k e s  a s  in p u t a n  A-b o x  s p e c ify in g  th e  c o n te n t o f a  te x t. I t o u tp u ts  a n  o r d e r e d  
s e t o f s e n te n c e  p la n s  th a t, o n c e  p r o v id e d  to  a  ta c tic a l g e n e r a to r , a r e  r e a lis e d  a s  a  s e q u e n c e  o f 
s e n te n c e s  to g e th e r  m a k in g  u p  th e  te x t r e a lis in g  th e  c o n te n t g iv e n  b y  th e  A-b o x . I n te r n a lly , 
th e  T e x t S tr u c tu r in g  M o d u le  c o n s is ts  o f a  T e x t P la n n e r  a n d  a  S e n te n c e  P la n n e r . T h e  T e x t 
P la n n e r  c o n s tr u c ts  a  te x t p la n , b a s e d  o n  th e  w a y  c o n te n t is  c o n fig u r e d  in  th e  A-b o x . T h e  te x t 
p la n  is  c o n s tr u c te d  fr o m  te x t s tr u c tu r e  e le m e n ts  th a t e a c h  c o r r e s p o n d  to  in d iv id u a l p a r ts  o f 
c o n te n t o f th e  A-b o x . T o  r e fle c t c h o ic e s  o f s ty le , te x t s tr u c tu r e  e le m e n ts  m a y  b e  r e q u ir e d  to  
b e  r e a lis e d  in  a  p a r tic u la r  w a y . T h e  S e n te n c e  P la n n e r  ta k e s  th e  te x t p la n  a s  in p u t, a n d  c r e a te s  
a  s e t o f s e n te n c e  p la n s . E a c h  s e n te n c e  p la n  s p e c ifie s  w h a t c o n te n t n e e d s  to  b e  r e a lis e d , a n d  
h o w  th a t s h o u ld  b e  d o n e .  
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N a tu r a lly , th e  a p p r o a c h  w e  ta k e , u s in g  te x t s tr u c tu r e  e le m e n ts  a n d  te x t te m p la te s , is  b u t 
o n e  p o s s ib le  a p p r o a c h  in  a  s p e c tr u m  o f m a n y . As  o b s e r v e d  in  ( R e ite r  a n d  D a le , 1 9 9 7 ) , th e  
ta s k  o f p la n n in g  a  c o h e r e n t te x t c a n  b e  p e r fo r m e d  u s in g  fo r  e x a m p le  o n  o f th e  fo llo w in g  
a p p r o a c h e s .   

• D is c o u r s e  r e la tio n s  fo r m in g  a  h ie r a r c h ic a l s tr u c tu r e : P r o b a b ly  th e  m o s t c o m m o n ly  
u s e d  s e t o f d is c o u r s e  r e la tio n s  is  th a t s u g g e s te d  b y  M a n n  a n d  T h o m p s o n ’s  R h e to r ic a l 
S tr u c tu r e  Th e o r y  ( 1 9 8 7 ) . T h e  P e n m a n  U p p e r  M o d e l a ls o  c o n ta in s  d is c o u r s e  r e la tio n s  
m o d e lle d  a fte r  R S T  –  s e e  ( B a te m a n  e t a l, 1 9 9 0 ) , a n d  ( H o v y , 1 9 9 3 )  fo r  r e la te d  
d is c u s s io n . 

• P la n n in g  te c h n iq u e s : P la n n in g  te c h n iq u e s  a s  s u c h  is  a  h ig h ly  d e v e lo p e d  a r e a  w ith in  
Artific ia l I n te llig e n c e , a n d  it is  c o n c e iv a b le  th a t o n e  d a y  s u c h  te c h n iq u e s  c o u ld  b e  
u s e d  w ith in  n a tu r a l la n g u a g e  g e n e r a tio n . H o w e v e r , a s  b o th  H o v y  ( 1 9 9 3 )  a n d  R e ite r  
a n d  D a le  ( 1 9 9 7 )  n o te , w e  s till h a v e  a  v e r y  lim ite d  u n d e r s ta n d in g  o f h o w  d is c o u r s e  c a n  
b e  s tr u c tu r e d , a n d  w h e n  p a r tic u la r  r e la tio n s  s h o u ld  b e  u s e d . T h is  fa c t, c o u p le d  to  th e  
fa c t th a t AI p la n n in g  te c h n iq u e s  a r e  c o m p u ta tio n a lly  e x p e n s iv e , m e a n s  th a t th e  
p la n n in g - b a s e d  a p p r o a c h  is  n o t w id e ly  u s e d  in  N L G . 

• S c h e m a - b a s e d  a p p r o a c h e s : S c h e m a s  a r e  p r e d e fin e d  “ p a tte r n s ”  th a t c a n  b e  u s e d  to  
b u ild  a  te x t fr o m  b y  fillin g  in  th e  s lo ts  s p e c ifie d  b y  th e  s c h e m a  w ith  p a r tic u la r  p ie c e s  
o f c o n te n t d e fin e d  b y  th e  A-b o x . W h e n e v e r  a  d o m a in  is  w e ll- d e fin e d  a n d  lim ite d , it is  
p o s s ib le  to  c o n s tr u c t a  lim ite d  s e t o f s c h e m a s  th a t a  te x t p la n n e r  c a n  u s e . S e e  a ls o  
( H o v y , 1 9 9 3 )  fo r  a  g e n e r a l d is c u s s io n .  

C o m p a r e d  to  th e  lis te d  a p p r o a c h e s , o u r  a p p r o a c h  is  c lo s e ly  r e la te d  to  th e  d is c o u r s e  
r e la tio n s  o n e . L e a v in g  th e  p la n n in g - b a s e d  a p p r o a c h  o u t o f th e  e q u a tio n  fo r  th e  r e a s o n s  
g iv e n  a b o v e , w e  c o u ld  a ls o  h a v e  o p te d  fo r  a  s c h e m a - b a s e d  a p p r o a c h . H o w e v e r , w e  a g r e e  
w ith  M o o r e  a n d  P a r is  ( 1 9 9 3 )  th a t s c h e m a s  p r o v e  to  b e  in s u ffic ie n t if th e  d o m a in , e v e n  w h e n  
it is  lim ite d  a n d  w e ll- d e fin e d , a llo w s  fo r  a  v e r y  fle x ib le  d e fin itio n  o f its  g o a ls  ( i.e . o u r  A-
b o x e s ) . S c h e m a s  a r e  s im p ly  to o  r ig id  in  s u c h  a  c a s e  –  a n d  g iv e n  th e  fle x ib ility  a llo w e d  in  
c o n fig u r in g  c o n te n t in  a n  A-b o x , w e  fin d  th a t te x t s tr u c tu r e  e le m e n ts  p r o v id e  a  m o r e  g e n tle  
a p p r o a c h .  

F u r th e r m o r e , b y  c o m b in in g  th e  id e a s  o f te x t s tr u c tu r e  e le m e n ts  a n d  te x t te m p la te s , w e  
o b ta in  th e  p o s s ib ility  to  g e n e r a te  a  v a r ie ty  o f te x ts  in  a lte r n a tiv e  s ty le s . T h is  g o e s  b a c k  to  a  
p o in t m a d e  in  th e  c o n c lu s io n s  a t th e  e n d  o f (AG I L E  5 .1 ) . T h e r e , o n  p a g e  2 5 , w e  m e n tio n e d  
th a t w e  w o u ld  c o n c e n tr a te  ( a m o n g  o th e r  th in g s )  o n  a  m o d e l e n a b lin g  a  m o r e  fle x ib le  
g e n e r a tio n  o f a lte r n a tiv e  fo r m s  a n d  o n  th o s e  a s p e c ts  o f te x t p la n n in g  n e c e s s a r y  to  d e c id e  
w h e th e r  a  g iv e n  c o n te n t s h o u ld  b e  e x p r e s s e d  b y  a  s e q u e n c e  o f s im p le x  c la u s e s  o r  b y  a  
c o m p le x  c la u s e . I t s h o u ld  b e  c le a r  th a t th e  fir s t p o in t is  c o n v e n ie n tly  c a p tu r e d  b y  th e  id e a  o f 
te x t te m p la te s  a s  w e  d e fin e d  it a b o v e . T h e  s e c o n d  p o in t is  c o v e r e d  b y  th e  ( te m p la te -
in d e p e n d e n t)  g e n e r a l c o n s tr a in ts  o n  r e a lis a tio n .  

F in a lly , w h a t s h o u ld  b e  c le a r  fr o m  p u ttin g  th e  T e x t S tr u c tu r in g  M o d u le  o n  to p  o f a  
ta c tic a l g e n e r a to r  is  th a t it w ill b e  v e r y  e a s y  to  s h a r e  in fo r m a tio n  b e tw e e n  th e  h ig h - le v e l ta s k  
o f s tr a te g ic  g e n e r a tio n  ( te x t p la n n in g , s e n te n c e  p la n n in g )  a n d  th e  a c tu a l ta c tic a l g e n e r a tio n  
o f in d iv id u a l s e n te n c e s . T h e  r e a s o n  is  th a t b o th  ta s k s  a r e  p e r fo r m e d  w ith in  th e  K P M L  
e n v ir o n m e n t. T h e  s o - c a lle d  g e n e r a tio n  g a p  c a n  th u s  b e  m in im is e d  s in c e  th e  s y s te m s  in  th e  
C AD C AM - I N S T R U C T I O N S  r e g io n  a r e  in  th is  c a s e  a b le  to  e x e r t c o n tr o l o v e r  th e  w a y  th e  
g r a m m a r  w ill r e a lis e  a  s e n te n c e . 
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Am o n g  th e  to p ic s  fo r  fu r th e r  r e s e a r c h  a r e  th e  r e a lis a tio n  o f p a r tic u la r  in fo r m a tio n  
s tr u c tu r e s  b a s e d  o n  d is c o u r s e  r e la tio n s  th a t c a n  b e  d is c e r n e d  b e tw e e n  d iffe r e n t p a r ts  o f a  
te x t p la n  ( s e e  s e c tio n  3 .2 ) . C lo s e ly  r e la te d  to  th e  is s u e  o f in fo r m a tio n  s tr u c tu r e  is  th e  
g e n e r a tio n  o f r e fe r r in g  e x p r e s s io n s .  
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Ap p e n d ix  A. R u n n in g  t h e  T e x t  S tr u c t u r in g  M o d u le  

I n  th is  d o c u m e n t w e  d e s c r ib e  th e  v a r io u s  c o m p o n e n ts  th a t m a k e  u p  th e  T e x t S tr u c tu r in g  
M o d u le  fo r  th e  in te r m e d ia te  p r o to ty p e : 

• T h e  C AD C AM - I N S T R U C T I O N S  r e g io n , a n d  th e  r e v is e d  R AN K I N G  r e g io n  ( § 2  
a n d  p a r tic u la r ly  § 2 .7 )  

• T h e  te x t p la n n e r  fu n c tio n  ( §  2 .7 )  

• T h e  s e n te n c e  p la n n e r  ( §  3 , a n d  in  p a r tic u la r  § 3 .3 )  

I n  o r d e r  to  r u n  th e  T e x t S tr u c tu r in g  M o d u le  in  c o n ju n c tio n  w ith  a  ta c tic a l g e n e r a to r , th e  
fo llo w in g  s te p s  n e e d  to  b e  ta k e n : 

1 . L o a d  th e  K P M L  e n v ir o n m e n t. 

2 . L o a d  th e  lin g u is tic  r e s o u r c e s  fo r  th e  ta c tic a l g e n e r a to r . 

3 . L o a d  th e  lin g u is tic  r e s o u r c e s  fo r  th e  T e x t S tr u c tu r in g  M o d u le . F o r  e x a m p le , if 
th e s e  r e s o u r c e s  a r e  lo c a te d  in  a  d ir e c to r y  “ tsm”  th a t is  lo c a te d  u n d e r  
“ c:\agile\kpml2_0\resources”  th e n  y o u  lo a d  th e  r e s o u r c e s  b y  is s u in g  th e  
fo llo w in g  c o m m a n d : 
 
(kpml::load-linguistic-resources :tsm :root-directory 
“c:\\agile\\kpml2_0\\resources” :clear nil) 
 

T h e  “ :clear nil”  s ta te m e n t e n s u r e s  th a t n o  lin g u is tic  r e s o u r c e s  th a t w e r e  
lo a d e d  p r io r  to  th e  te x t s tr u c tu r in g  m o d u le , w ill b e  lo s t.  

4 . L o a d  th e  d o m a in  m o d e l b y  lo a d in g  agile.lisp, w h ic h  is  lo c a te d  in  th e  
d ir e c to r y  w h e r e  th e  d o m a in  m o d e l file s  a r e . ( N o te : I t is  im p o r ta n t th a t th e  la te s t 
v e r s io n  o f th e  d o m a in  m o d e l is  u s e d . T h is  v e r s io n  is  d a te d  F e b r u a r y  1 9 9 9 , a n d  c a n  
b e  d o w n lo a d e d  fr o m  I T R I ’s  AG I L E  w e b s ite . S e e  th e  in s tr u c tio n s  th e r e  fo r  h o w  
to  in s ta ll th e  d o m a in  m o d e l.)  

5 . L o a d  th e  te x t p la n n e r  b y  lo a d in g  tsm2_2.lisp. 

6 . L o a d  th e  s e n te n c e  p la n n e r  b y  lo a d in g  splize.lisp. 

Afte r  h a v in g  lo a d e d  th e s e  file s , in  th e  s e q u e n c e  a s  s ta te d , th e  T e x t S tr u c tu r in g  M o d u le  is  
r e a d y . T h e  n e x t s te p s  th a t n e e d  to  b e  ta k e n  to  g e n e r a te  a  p a r tic u la r  te x t a r e  th e  fo llo w in g : 

1 . L o a d  th e  A-b o x  s p e c ify in g  th e  c o n te n t th a t th e  te x t s h o u ld  r e a lis e d . 

2 . S ta r t th e  T e x t S tr u c tu r in g  M o d u le  b y  c a llin g (kpml::text-planner ()) 
w h ic h  w ill s ta r t th e  te x t p la n n e r . T h e  te x t p la n n e r  u s e s  ( in  th is  c a s e )  th e  c u r r e n tly  
lo a d e d  A-b o x , a n d  w ill c a ll th e  s e n te n c e  p la n n e r  a fte r  it h a s  c r e a te d  a  te x t p la n .  

3 . C a ll a  ta c tic a l g e n e r a to r  ( fo r  a  s p e c ific  la n g u a g e , s a y  C z e c h )  w ith  th e  S P L s  th a t 
th e  T e x t S tr u c tu r in g  M o d u le  h a s  p r o d u c e d : 
 
(kpml::say `(<SPLs>) :language Czech :preselects `(genre)) 
 

T h e  ta c tic a l g e n e r a to r  s h o u ld  n o w  g e n e r a te  th e  s e n te n c e s  a s  s p e c ifie d  b y  th e  
S P L s , in  th e  o r d e r  a s  th e  S P L s  a r e  g iv e n . T h e  s e q u e n c e  o f g e n e r a te d  s e n te n c e s  
m a k e s  u p  th e  te x t th a t r e a liz e d s  th e  c o n te n t g iv e n  b y  th e  A-b o x  w e  s ta r te d  w ith . 
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