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

T h e  a im  o f th e  W P 5 .3  ta s k  h a s  b e e n  to  d e v e lo p  a  fr a m e w o r k  th a t w o u ld  e n a b le  o n e  to  
in te g r a te  d iffe r e n t a p p r o a c h e s  to  d is c o u r s e  s tr u c tu r in g , b y  p r o v id in g  a  m o r e  g e n e r a l 
p e r s p e c tiv e  o n  s tr a te g ie s  fo r  te x t g e n e r a tio n  th a t w o u ld  b e  a p p lic a b le  b e y o n d  th e  d o m a in  o f 
a p p lic a tio n  c o n s id e r e d  in  A G I L E . I n  th is  d e liv e r a b le  w e  d e s c r ib e  th e  F in a l P r o to ty p e  T e x t 
S tr u c tu r in g  M o d u le , w h ic h  a c h ie v e s  th a t a im .  

T h e  T e x t S tr u c tu r in g  M o d u le  ( T S M )  fo r  th e  fin a l p r o to ty p e  is  b a s e d  o n  th e  m o d u le s  
d e v e lo p e d  a t e a r lie r  s ta g e s  in  th e  p r o je c t [ T E X M 1 , T E X M 2 ] . A r c h ite c to n ic a lly , th e  
o r g a n is a tio n  o f th e  in d iv id u a l c o m p o n e n ts  m a k in g  u p  th e  T S M  h a s  r e m a in e d  th e  s a m e . T h u s , 
a s  w e  d e s c r ib e d  a lr e a d y  in  d e ta il in  [ T E X M 2 ]  a n d  [ T E X S 3 ]  ( c f. a ls o  K r u ijff &  K r u ijff [ 1 9 9 9 , 
2 0 0 0 ] ) , th e  T S M  c o n s is ts  e s s e n tia lly  o f a  te 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  a r r a n g e d  
s e q u e n tia lly  a s  in  th e  g e n e r a l r e fe r e n c e  a r c h ite c tu r e  p r o p o s e d  b y  R e ite r  &  D a le  in  [ 2 0 0 0 ] . 
T h e  ta s k  o f th e  te x t p la n n e r  is  to  g e n e r a te  a  p a r tic u la r  ty p e  o f te x t in  a  s p e c ific  s ty le  ( a s  
d e te r m in e d  b y  th e  u s e r ) , g iv e n  a n  A - b o x . T h e  o u tp u t o f th e  te x t p la n n e r  is  a  te x t p la n , w h ic h  
s e r v e s  a s  in p u t to  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  in te r p r e ts  th e  te x t p la n , a n d  
g e n e r a te s  a  s e q u e n c e  o f s e n te n c e  p la n s  th a t s p e c ify  h o w  th e  c o n te n t, s tr u c tu r e d  b y  th e  te x t 
p la n , s h o u ld  b e  r e a lis e d  a s  s e n te n c e s .  

T h e  o r g a n is a tio n  o f  th e  T S M  in to  a  s e p a r a te  te x t p la n n e r  a n d  s e n te n c e  p la n n e r  h a s  b e e n  
th e  s a m e  a c r o s s  a ll th e  p r o to ty p e s  d e v e lo p e d  w ith in  W P 5 . W h a t m a k e s  th e  fin a l p r o to ty p e  
T S M  d iffe r e n t fr o m  th e  p r e v io u s  p r o to ty p e s  is  th e  d iv is io n  o f la b o u r  b e tw e e n  th e  te x t 
p la n n e r  a n d  th e  s e n te n c e  p la n n e r .  

U p  to  [ T E X M 2 ] , it w a s  th e  c a s e  th a t im p o r ta n t d e c is io n s  r e g a r d in g  te x tu a l c o h e r e n c e , 
lik e  a g g r e g a tio n , w e r e  a c tu a lly  m a d e  b y  th e  s e n te n c e  p la n n e r  in s te a d  o f th e  te x t p la n n e r . 
T o g e th e r  w ith  th e  fa c t th a t th e  s e n te n c e  p la n n e r  is  a  fa ir ly  in tr ic a te  im p le m e n ta tio n , th is  
d iv is io n  o f la b o u r  d id  n o t a llo w  fo r  m u c h  fle x ib ility  in  e x te n d in g  th e  p la n n in g  o f a g g r e g a tio n  
o r  a n y  r e la te d  te x tu a l p h e n o m e n o n .  

I n  [ T E X S 3 ]  w e  a d d r e s s e d  th is  p r o b le m  b y  s u b s ta n tia lly  r e v is in g  th e  ta s k s  o f th e  te x t 
p la n n e r  a n d  th e  s e n te n c e  p la n n e r . E s s e n tia lly , th e  s e n te n c e  p la n n e r  w a s  n o  lo n g e r  to  m a k e  
a n y  d e c is io n s  r e g a r d in g  te x tu a l p h e n o m e n a . I n s te a d , it s h o u ld  s im p ly  in te r p r e t th e  te x t p la n  
in  th e  s e n s e  o f tr a n s la tin g  a  c o n fig u r a tio n  o f te x t p la n  e le m e n ts  ( a s  g iv e n  in  th e  te x t p la n )  
in to  a  s p e c ific a tio n  d e ta ilin g  h o w  th e  c o n te n t a s s o c ia te d  w ith  th e s e  e le m e n ts  s h o u ld  b e  
r e a lis e d  a s  a  s e n te n c e . N a tu r a lly , th is  m e a n t th a t th e  te x t p la n n e r 's  ta s k  b e c a m e  m o r e  
c o m p le x . B e c a u s e  n o w  th e  te x t p la n n e r  s h o u ld  p la n  e .g . d is c o u r s e - le v e l a g g r e g a tio n  u s in g  
R S T - r e la tio n s  b y  s p e c ify in g  s u c h  r e la tio n s  e x p lic itly  in  th e  te x t p la n .  

T h e  fa c t th a t th e  m a jo r  p a r t o f th e  te x t p la n n e r  h a d  b e e n  im p le m e n te d  a s  a  r e g io n  in  
K P M L  [ T E X M 2 ]  p r o v id e d  a  g o o d  b a s is  fo r  e x te n d in g  th e  te x t p la n n e r  in  th e  in te n d e d  
d ir e c tio n . N a m e ly , m o s t o f th e  w o r k  th a t w o u ld  h a v e  to  b e  d o n e  w o u ld  b e  to  a d d  a d d itio n a l 
s y s te m s  to  th e  a lr e a d y  e x is tin g  r e g io n , e a c h  s y s te m  c o v e r in g  th e  p la n n in g  o f a  te x tu a l 
p h e n o m e n o n . T h e  g a in  w o u ld  b e  s u b s ta n tia l. N o t o n ly  w o u ld  w e  o b ta in  m o r e  p e r s p ic u ity  in  
th e  c o n tr o l o v e r  in tr o d u c tio n  o f te x tu a l p h e n o m e n a , b u t m o s t im p o r ta n tly , th is  p r o p o s a l 
w o u ld  a ls o  g iv e  r is e  to  a  fle x ib le  a p p r o a c h  to  te x t-  a n d  s e n te n c e  p la n n in g . M a k in g  u s e  o f 
th e  K P M L  p a r a d ig m , w e  w o u ld  n o w  b e  a b le  to  w r ite  te x t g r a m m a r s  in  th e  s a m e  s p ir it a s  w e  
h a d  b e e n  d e v e lo p in g  le x ic o g r a m m a r s  b e fo r e .  

I n  th e  [ T E X S 3 ]  d e liv e r a b le  w e  d e s c r ib e d  a  v a r ie ty  o f te x t ty p e s  a n d  te x t s ty le s  th a t w o u ld  
illu s tr a te  th e  c a p a b ilitie s  o f s u c h  a  r e v is e d  T S M . P a r t a n d  p a r c e l o f th e  d e s c r ip tio n s  w e r e  
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fo r m a l s p e c ific a tio n s  o f s y s te m s  th a t s h o u ld  e n a b le  th e  te x t p la n n e r  to  c o n s tr u c t th e  r e le v a n t 
te x t p la n s .  

T h e  c u r r e n t d e liv e r a b le  p r o v id e s  d o c u m e n ta tio n  to  th e  s o ftw a r e  d e v e lo p e d  fo r  th e  F in a l 
P r o to ty p e  T S M  ( F P  T S M ) : h o w  w e  h a v e  im p le m e n te d  th e  s y s te m s  c o r r e s p o n d in g  to  th e s e  
fo r m a l s p e c ific a tio n s , a n d  h o w  th e  s e n te n c e  p la n n e r  h a s  b e e n  r e s tr u c tu r e d .   

M o r e  s p e c ific a lly , w e  b e g in  in  c h a p te r  2  w ith  d e s c r ib in g  th e  s e n te n c e  p la n n e r . T h e  r e a s o n  
fo r  s ta r tin g  o u r  d is c u s s io n  w ith  th e  s e n te n c e  p la n n e r  r a th e r  th a n  w ith  th e  r e g io n s  fo r  d o in g  
te x t p la n n in g  is  th a t th is  m a k e s  it p o s s ib le  to  b r ie fly  d e s c r ib e  w ith  e a c h  te x t p la n n in g  r e g io n  
h o w  th e  s e n te n c e  p la n n e r  h a s  b e e n  e x te n d e d  to  in te r p r e t th e  ty p e  o f te x t p la n s  g e n e r a te d  b y  
th a t r e g io n , if n e e d e d . S u b s e q u e n tly , w e  d e s c r ib e  th e  r e g io n s  th a t p la n  th e  d iffe r e n t te x t 
ty p e s  a s  s p e c ifie d  in  [ T E X S 3 ] .  

W e  b e g in  in  c h a p te r  3  w ith  d e s c r ib in g  th e  C AD C AM - I N S T R U C T I O N S  r e g io n . B e c a u s e  
th e  p r in c ip a l s y s te m s  m a k in g  u p  th is  r e g io n  h a v e  a lr e a d y  b e e n  d e s c r ib e d  in  g r e a t d e ta il in  
d e liv e r a b le  [ T E X M 2 ] , w e  fo c u s  h e r e  o n ly  o n  th e  a d d itio n s  to  th e  r e g io n . T h e s e  a d d itio n s  
r e g a r d  th e  p la n n in g  o f d is c o u r s e  a g g r e g a tio n  ( R S T - r e la tio n s ) , s y n ta c tic  a g g r e g a tio n  
( c o o r d in a tio n  in v o lv in g  c o n ju n c tio n , d is ju n c tio n ) , s e q u e n c e  m a r k in g , a n d  a  n e w  te x t s ty le . 
W e  w ill a ls o  d e s c r ib e  h o w  w e  p la n  to p ic /fo c u s  s tr u c tu r e , i.e . c o n te x tu a l b o u n d n e s s . T h is  
in tr o d u c e s  th e  in te g r a tio n  o f a  th ir d  s tr a te g y  fo r  d is c o u r s e  p la n n in g  in to  th e  fr a m e w o r k  w e  
h a v e  b e e n  d e v e lo p in g  h e r e , n a m e ly  o n e  b a s e d  o n  th e  P r a g u ia n  fr a m e w o r k  o f F u n c tio n a l 
G e n e r a tiv e  D e s c r ip tio n  [ S g a ll e t a l, 1 9 8 6 ] . As  w e  d e s c r ib e d  a lr e a d y  in  [ K r u ijff- K o r b a y o v á  et 
a l 1 9 9 9 ] , a n d  in  m o r e  d e ta il in  [ K r u ijff- K o r b a y o v á  et a l 2 0 0 0 ] , w e  c a n  e m p lo y  th e  P r a g u ia n  
a p p r o a c h  to  o u r  a d v a n ta g e  w h e n  d e a lin g  w ith  c o n te x tu a lly  a p p r o p r ia te  w o r d  o r d e r . T h e  
in te g r a tio n  w ith  H a llid a y 's  S y s te m ic  F u n c tio n a l L in g u is tic s  le a d s  to  in te r e s tin g  p o s s ib ilitie s  in  
d e a lin g  w ith  is s u e s  r e g a r d in g  c o n s tr a in ts  o n  s y n ta c tic a lly  a p p r o p r ia te  w o r d  o r d e r  ( e .g . 
o r d e r in g  o f c litic s ) .  

I n  c h a p te r  4  w e  d e s c r ib e  th e  S U M M AR I E S  r e g io n . Ac c o r d in g  to  th e  d e s c r ip tio n  g iv e n  in  
[ T E X S 3 ] , th is  r e g io n  s p e c ifie s  te x t p la n n in g  r e q u ir e d  fo r  p r e s e n ta tio n  o f a  s e q u e n c e  o f b a s ic  
s te p s  th e  u s e r  s h o u ld  p e r fo r m  to  a c c o m p lis h  th e  to p m o s t g o a l o f a n  A-b o x .  

I n  c h a p te r  5  w e  d e s c r ib e  th e  C AD C AM - F U N C T I O N AL -D E S C R I P T I O N S  r e g io n .  T h is  
r e g io n  s p e c ifie s  te x t p la n n in g  r e q u ir e d  fo r  d e s c r ib in g  th e  fu n c tio n a lity  o f th e  a p p lic a tio n  
b e in g  d o c u m e n te d  b y  AG I L E . F u n c tio n a l d e s c r ip tio n s  lin k  a c tio n s  w ith  b u tto n s , k e y s  a n d  
s o ftw a r e  c o m m a n d s  to  th e ir  fu n c tio n  in  th e  a p p lic a tio n . I n  r e a l m a n u a ls  th e y  ty p ic a lly  
c o r r e s p o n d  to  r e a d y - r e fe r e n c e  s e c tio n s .  

I n  c h a p te r  6  w e  d e s c r ib e  th e  g e n e r a tio n  o f T a b le  o f C o n te n ts  a s  d o n e  w ith in  th e  T S M . 
T h e  C AD C AM -T O C S  r e g io n  a im s  a t p la n n in g  a n d  p r o d u c in g  ta b le s  o f c o n te n ts . As  it w a s  
d e s c r ib e d  in  th e  [ T E X S 3 ]  d e liv e r a b le , in  o r d e r  to  w o r k  p r o p e r ly , th e  r e g io n  r e lie s  o n  a  
c o m p le x  A-b o x , w h ic h  is  g a th e r e d  in  a d v a n c e  ( s e e  [ T E X S 3 ] ) .  

C h a p te r  7  c o v e r s  th e  im p le m e n ta tio n  o f th e  g e n e r a tio n  o f o v e r v ie w s . T h is  is  d o n e  in  th e  
C AD C AM - O V E R V I E W  r e g io n . T h e  c h a p te r  c o v e r s  a ll th e  a d d itio n a l fe a tu r e s  im p le m e n te d  
in  th is  r e g io n , s o  th a t th e  g e n e r a tio n  o f O V E R V I E W  te x t s ty le  is  a s  d e s c r ib e d  in  [ T E X S 3 ] . 
O n e  o f th e  n e w  fe a tu r e s  is  s y n ta c tic  a g g r e g a tio n  ( C O N J U N C T I O N ) , w h ic h  is  d e s c r ib e d  in  
th e  c h a p te r . J u s t lik e  th e  T O C S  r e g io n , th is  r e g io n  a ls o  r e lie s  o n  th e  c o m p le x  A-B o x , 
d e s c r ib e d  in  th e  d e liv e r a b le  ( s e e  [ T E X S 3 ] ) . 
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W e  c o n c lu d e  th e  d e liv e r a b le  w ith  a  r e c a p itu la tio n  o f w h a t w e  h a v e  a c h ie v e d  w ith  th e  fin a l 
p r o to ty p e  T S M  -  b o th  in  te r m s  o f g o a ls  d e te r m in e d  fo r  th e  p r o je c t a s  s u c h , a n d  in  r e la tio n  to  
th e  sta te  o f th e  a r t in  th e  a r e a  o f N a tu r a l L a n g u a g e  G e n e r a tio n .  

 

T h is  is  a  c o m b in e d  d e liv e r a b le . I t c o v e r s   

• T E X M 3 - C U  ( F u ll in s tr u c tio n a l te x ts , s e n te n c e  p la n n in g ) ,  
• T E X M 3 - R R IAI (s u m m a r ie s , fu n c tio n a l d e s c r ip tio n s ) , a n d   
• T E X M 3 - B AS  (ta b le s  o f c o n te n ts , o v e r v ie w s ) . 
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2. T h e  T S M  s e n t e n c e  p la n n e r  

2.1  T h e  t a s k  o f t h e  s e n t e n c e  p la n n e r  

T h e  ta s k  o f th e  s e n te n c e  p la n n e r  is , s im p ly  p u t, to  g e n e r a te  a  s e q u e n c e  o f s e n te n c e  p la n s  fo r  
a  g iv e n  te x t p la n . T h e  te x t p la n  s tr u c tu r e s  th e  c o n te n t o f a n  A-b o x  in  s u c h  a  w a y , th a t th e  
c o n te n t c a n  b e  r e a lis e d  a s  a  te x t. T h e  s e n te n c e  p la n n e r  in te r p r e ts  th e  te x t p la n  to  c r e a te  p la n s  
fo r  s e n te n c e s , e a c h  r e a lis in g  p ie c e s  o f th e  A-b o x 's  c o n te n t a s  id e n tifie d  b y  te x t p la n  e le m e n ts . 
B y  g e n e r a tin g  a  s e q u e n c e  o f s e n te n c e  p la n s , a n d  h a v in g  a  le x ic o g r a m m a r  g e n e r a te  e a c h  
s e n te n c e  p la n  a s  it c o m e s  in  th a t o r d e r , w e  o b ta in  th e  e n tir e  te x t th a t r e a lis e s  th e  c o n te n t a s  
th e  u s e r  s p e c ifie d  it w ith  th e  A-b o x .  

A le n g th ie r  d is c u s s io n  o f th e  ta s k s  o f a  s e n te n c e  p la n n e r  in  th e  c o n te x t o f a  g e n e r a l 
r e fe r e n c e  a r c h ite c tu r e  fo r  N L G  s y s te m s  w a s  p r o v id e d  in  [ T E X M 2 ] . H e r e  w e  w ill r a th e r  
c o n c e n tr a te  o n  th e  im p r o v e m e n ts  th a t h a v e  b e e n  m a d e  to  th e  s e n te n c e  p la n n e r , a n d  h o w  
th e s e  im p r o v e m e n ts  e n a b le  a  p r in c ip le d  a n d  s tr a ig h tfo r w a r d  w a y  o f e x te n d in g  its  c o v e r a g e  
o f te x t p la n  c o n fig u r a tio n s . 

2.2 T h e  p r e v io u s  im p le m e n t a t io n s  o f t h e  s e n t e n c e  p la n n e r  

P r e v io u s  im p le m e n ta tio n s  o f th e  s e n te n c e  p la n n e r  c o u ld  b e  c h a r a c te r iz e d  a s  fo llo w s :  

• S e n te n c e  p la n s  a r e  to  b e  s p e c ifie d  in  th e  S e n t e n c e  P la n n in g  L a n g u a g e  -  i.e . th e  
p la n n e r  n e e d s  to  c r e a te  a  s e q u e n c e  o f S P L s . 

• T h e  te x t p la n n e r  in d iv id u a te s  c o n te n t a n d  d is tr ib u te s  it o v e r  te x t p la n  e le m e n ts  
m a k in g  u p  th e  te x t p la n , b u t th e  s e n te n c e  p la n n e r  s h o u ld  d e c id e  w h e th e r  to  r e a lis e  
th e  c o n te n t id e n tifie d  b y  a  te x t p la n  e le m e n t a s  a  s in g le  s e n te n c e , o r  to  g r o u p  it 
to g e th e r  w ith  p ie c e s  o f c o n te n t id e n tifie d  b y  o n e  o r  m o r e  e le m e n ts  a n d  r e a lis e  th a t 
c o m p o s ite  c o n te n t a s  a  c o m p le x  s e n te n c e .  

I n  th e  c o n te x t o f th e  in itia l a n d  in te r m e d ia te  p r o to ty p e  th e  la tte r  p o in t c o n c e r n e d  
p r im a r ily  th e  g e n e r a tio n  o f s e n te n c e  p la n s  fo r  c la u s e  c o m p le x e s  s p e c ifie d  u s in g  R S T -
r e la tio n s . H o w e v e r , th e  d is a d v a n ta g e  o f th is  a p p r o a c h  w a s  th a t th e  d e c is io n s  fo r  a g g r e g a tio n  
w e r e  h a r d - w ir e d  in to  th e  s e n te n c e  p la n n e r . T h u s , th e r e  w a s  n o  p o s s ib ility  to  g a in  c o n tr o l 
o v e r  th e  c r ite r ia  fo r  c o n s tr u c tin g  a n  a g g r e g a tio n  u s in g  th e  s ta n d a r d  to o ls  a v a ila b le  in  K P M L  
( i.e . s y s te m s , c h o o s e r s , a n d  in q u ir ie s )  n o r  w a s  th e r e  a n y  e a s y  w a y  in  w h ic h  th e  s e n te n c e  
p la n n e r 's  c o v e r a g e  o f a g g r e g a tio n  p h e n o m e n a  c o u ld  b e  e x te n d e d .  

B o th  th e s e  d iffic u ltie s  ( c o n tr o l, e x te n d ib ility )  w e r e  a d d r e s s e d  in  T E X S 3 , w h e r e  w e  
s p e c ifie d  a  n e w  d iv is io n  o f la b o u r  b e tw e e n  th e  te x t p la n n e r  a n d  th e  s e n te n c e  p la n n e r .  

2.3  T h e  fin a l p r o t o t y p e  T S M  im 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  

T h e  e s s e n c e  o f th e  n e w  d iv is io n  o f la b o r  is  to  le t th e  te x t p la n n e r  to  d o  th e  e n tir e  p la n n in g  o f 
d is tr ib u tio n  o f c o n te n t, a n d  p h e n o m e n a  lik e  d is c o u r s e  a g g r e g a tio n  ( in v o lv in g  R S T - r e la tio n s )  
o r  s y n ta c tic  a g g r e g a tio n  ( c o o r d in a tio n  in v o lv in g  c o n ju n c tio n  o r  d is ju n c tio n ) . T o  illu s tr a te  
th e  in c r e a s e d  c o m p le x ity  in  te x t p la n s , c o n s id e r  fo r  e x a m p le  th e  tw o  p la n s  g iv e n  in  F ig u r e  1  
b e lo w .  

 



AG IL E  5  

 

 

 

 
Fig u re  1  - IM D  T S M  te x t p la n  v s  Fin a l P ro to ty p e  T S M  

T h e  te x tp la n  a t th e  to p  in  F ig u r e  1  is  a  te x tp la n  p r o d u c e d  b y  th e  T S M  fo r  th e  
in te r m e d ia te  d e m o n s tr a to r , w h e r e a s  th e  b o tto m  te x tp la n  is  o n e  p r o d u c e d  b y  th e  T S M  fo r  th e  
fin a l p r o to ty p e . B o th  te x tp la n s  w e r e  g e n e r a te d  fr o m  th e  s a m e  A-b o x . H o w e v e r , w h e r e a s  th e  
I M D  T S M  te x tp la n  in c lu d e s  fa ir ly  little  in fo r m a tio n  a b o u t w h a t to  d o  w ith  th e  c o n te n t 
id e n tifie d  b y  th e  le a v e s , e s s e n tia lly  ju s t fo llo w in g  th e  s tr u c tu r e  o f th e  A-b o x , th e  F P  T S M  
te x tp la n  illu s tr a te s  to  s o m e  e x te n t th e  w e a lth  o f in fo r m a tio n  th a t is  n o w  b e in g  in c lu d e d . F o r  
th e  te x t b e in g  p la n n e d  h e r e , th e  T S M  fo r  e x a m p le  d e c id e d  th a t th e  la s t s te p  a n d  its  m e th o d  
( T a s k s  # 4  a n d  # 6 )  s h o u ld  b e  a g g r e g a te d  u s in g  a n  R S T - P u r p o s e  r e la tio n , a n d  th a t th e r e  
s h o u ld  b e  e x p lic it lin g u is tic  m a r k in g  o f s e q u e n tia lity . I n  th e  n e x t c h a p te r  w e  w ill d is c u s s  th e  
te x t p la n n in g  fo r  fu ll p r o c e d u r a l in s tr u c tio n s  in  m u c h  m o r e  d e ta il, s h o w in g  th e  fu ll p o w e r  o f 
th e  F P  T S M .  
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 B e s id e s  a  te x t p la n  th e  te x t p la n n e r  a ls o  b u ild s  a  ( r u d im e n ta r y )  d is c o u r s e  m o d e l. T h is  
d is c o u r s e  m o d e l is  u s e d  b y  th e  s e n te n c e  p la n n e r  to  d e te r m in e  w h e th e r  a  p ie c e  o f c o n te n t is  
r e tr ie v a b le  fr o m  th e  p r e c e d in g  c o n te x t a n d  s h o u ld  th e r e fo r e  b e  c o n s id e r e d  a s  c o n te x tu a lly  
b o u n d  ( a n d  h e n c e , b e  to p ic a lis e d ) , o r  w h e th e r  it is  n o t. T h e  im p o r ta n c e  o f d is c e r n in g  th e  
r e tr ie v a b ility  o f c o n te n t is  th a t it h a s  a n  e ffe c t o n  c o n te x tu a lly  a p p r o p r ia te  w o r d  o r d e r in g : 
W o r d s  r e a lis in g  c o n te x tu a lly  b o u n d  c o n te n t s h o u ld  b e  o r d e r e d  b e fo r e  w o r d s  r e a lis in g  " n e w "  
c o n te n t [ S g a ll et a l, 1 9 8 6 ] . W e  d is c u s s  o u r  m o d e l o f w o r d  o r d e r  in  m o r e  d e ta il in  [ K r u ijff-
K o r b a y o v a  et a l, 1 9 9 9 ; K r u ijff- K o r b a y o v a  et a l, 2 0 0 0 ]  a n d  in  [ S P E C 3 ] . I n  th is  s e c tio n  w e  
w ill c o n c e n tr a te  o n  h o w  th e  s e n te n c e  p la n n e r  is  u s e d  to  in te r p r e t p la n n e d  r e la tio n s  b e tw e e n  
c o n te n t, a s  m a d e  e x p lic it in  th e  te x t p la n .  

P a r tic u la r ly , in  th e  r e m a in d e r  o f th is  s e c tio n  w e  b r ie fly  d is c u s s  th e  b a s ic  a p p r o a c h  to  
in te r p r e tin g  te x t p la n s , a n d  th e  tw o  b a s ic  c la s s e s  o f  r e la tio n s  th a t a r e  d is tin g u is h e d  b y  th e  
te x t p la n n e r  ( o n  th e  b a s is  o f th e  AG I L E  d o m a in  m o d e l)  -  r e la tio n s  b e tw e e n  
P R O C E D U R E s /T a s k s , a n d  th o s e  b e tw e e n  M E T H O D s /I n s tr u c tio n s . N a tu r a lly , th e  
d is c u s s io n  h e r e  d o e s  n o t e n tir e ly  e x h a u s t th e  c a p a b ilitie s  o f th e  s e n te n c e  p la n n e r : n o ta b ly , 
s e e  th e  [ T E X M 2 ]  d e liv e r a b le  fo r  m o r e  d e ta ils  o n  h o w  w e  d e a l w ith  c o m p le x  le x ic a l 
s e m a n tic s  in  th e  s e n te n c e  p la n n e r .  

2.3 .1  B a s ic  a p p r o a c h  t o  in t e r p r e t in g  t e x t  p la n s  

T h e  b a s ic  a p p r o a c h  in  w h ic h  th e  s e n te n c e  p la n n e r  in te r p r e ts  a  te x t p la n  is  a s  fo llo w s . T h e  
te x t p la n  its e lf is  a  tr e e , w ith  le a v e s  th a t a r e  a s s o c ia te d  to  p ie c e s  o f c o n te n t. T h e  s e n te n c e  
p la n n e r  tr a v e r s e s  th e  tr e e , a n d  c r e a te s  fo r  e a c h  le a f a n  S P L  p la n  th a t r e a lis e s  th e  c o n te n t 
a s s o c ia te d  w ith  th a t le a f. T h e  r e c u r s io n  h a s  b e e n  fo r m u la te d  s u c h  th a t, w h e n  d e s c e n d in g , 
S P L  p la n s  a r e  g e n e r a te d  th a t a r e  c o lle c te d  la te r  w h e n  th e  r e c u r s io n  b a c k tr a c k s  to  th e  r o o t o f 
th e  te x t p la n .  

N a tu r a lly , w h e n  th e  s e n te n c e  p la n n e r  tr a v e r s e s  th e  tr e e , it h a s  to  c h e c k  w h e th e r  th e  n o d e  
it is  c u r r e n tly  c o n s id e r in g  is  a  te r m in a l n o d e  ( i.e . a  le a f) , o r  n o t. O n ly  w h e n  it is  a  le a f, it 
g e n e r a te s  a n  S P L  p la n ; o th e r w is e  it c o n tin u e s  d e s c e n d in g . T h e  n o n te r m in a l n o d e s  a r e  
in te r e s tin g  a s  w e ll, th o u g h . As  w e  d is c u s s e d  a lr e a d y  a t le n g th  in  [ T E X S 3 ] , a n d  illu s tr a te d  in  
F ig u r e  1  a b o v e , n o n te r m in a l n o d e s  c a n  b e  u s e d  to  in d ic a te  r ela tio n s  lik e  R S T - r e la tio n s  fo r  
d is c o u r s e  a g g r e g a tio n  o r  s y n ta c tic  r e la tio n s  lik e  c o o r d in a tio n  in v o lv in g  c o n ju n c tio n  o r  
d is ju n c tio n . F o r  e x a m p le , c o n s id e r  a g a in  th e  n o d e  w ith  th e  T I - R S T - P U R P O S E  la b e l in  
F ig u r e  1 , w h ic h  in d ic a te s  th a t th e  b its  o f c o n te n t a s s o c ia te d  to  T a s k s  # 4  a n d  # 6  s h o u ld  b e  
r e a lis e d  b y  a  c o m p le x  s e n te n c e  r e la tin g  th e  c o n te n t b y  m e a n s  o f a n  R S T - P u r p o s e  r e la tio n . 

I n  th e  fin a l p r o to ty p e  im p le m e n ta tio n  o f th e  s e n te n c e  p la n n e r , w h e n e v e r  a  n o n te r m in a l 
n o d e  is  e n c o u n te r e d , th e  s e n te n c e  p la n n e r  r e tr ie v e s  th e  ( p o s s ib ly  c o m p le x )  la b el o f th e  n o d e  
a n d  c h e c k s  w h e th e r  it is  u s e d  b y  th e  te x t p la n n e r  to  in d ic a te  a  r e la tio n . W h e n e v e r  th e  
s e n te n c e  p la n n e r  e n c o u n te r s  a  n o n te r m in a l n o d e  in d ic a tin g  th e  n e e d  to  r e la te  d iffe r e n t p ie c e s  
o f c o n te n t, th e  s e n te n c e  p la n n e r  in s e r ts  a  tr a c e. T h e  tr a c e  s im p ly  k e e p s  tr a c k  o f th e  fa c t th a t 
th e  tw o  p ie c e s  o f c o n te n t a s s o c ia te d  to  th e  le a v e s  u n d e r  it in  th e  te x t p la n , n e e d  to  b e  
r e a lis e d  b y  a  c o m p le x  s e n te n c e  p la n  in v o lv in g  a  p a r tic u la r  r e la tio n .  

S u b s e q u e n tly , w h e n  th e  s e n te n c e  p la n n e r  g a th e r s  a ll th e  S P L  p la n s  to  a r r a n g e  th e m  in to  a  
s e q u e n c e  o f s e n te n c e  p la n s , it c h e c k s  fo r  tr a c e s . I f a  tr a c e  is  e n c o u n te r e d , th e  tw o  r e le v a n t 
S P L  p la n s  a r e  c o m b in e d  u s in g  th e  in d ic a te d  r e la tio n , a n d  it is  th e  c o m p o s itio n  th a t g e ts  
a d d e d  to  th e  s e q u e n c e  r a th e r  th a n  th e  tw o  in d iv id u a l S P L  p la n s .  



AG IL E  7  

 

 

T h u s , u n lik e  in  its  p r e v io u s  in c a r n a tio n s , th e  s e n te n c e  p la n n e r  n o  lo n g e r  m a k e s  a n y  
d e c is io n s  w h e th e r  o r  n o t to  a g g r e g a te  c o n te n t. I t is  s tr ic tly  g u id e d  b y  w h a t th e  te x t p la n  
p r e s c r ib e s .  

F in a lly , to  a llo w  fo r  m a x im a l g e n e r a lity , th e  s e n te n c e  p la n n e r  is  - n a tu r a lly -  c a p a b le  o f 
h a n d lin g  th e o r e tic a lly  in fin ite  r e c u r s iv e  d e p th  o f r e la tio n s  lik e  c o o r d in a tio n s  ( R S T - r e la tio n s  
c a n n o t b e  r e c u r s iv e ly  in fin ite ) . T h e  s e n te n c e  p la n n e r  le a v e s  it u p  to  th e  te x t p la n n e r  to  
c o n s tr a in  r e c u r s iv e  d e p th  o f r e la tio n s  in  a  m a n n e r  th a t is  ju s tifia b le  in  te r m s  o f te x tu a l 
c o h e r e n c e .  

2.3 .2 A g g r e g a t io n  o f Ta s k s   

T h e  AG IL E  d o m a in  m o d e l [ M O D L 2 ]  d is tin g u is h e s  fo u r  ty p e s  o f 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 in  a n  A-b o x : P R O C E D U R E , M E T H O D * , a n d  lis ts  o f th e s e  -  
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 . A P R O C E D U R E - L I S T  d e s c r ib e s  a  s e q u e n c e  o f 
in s tr u c tio n s  o r  " g o a ls " , w h e r e a s  a  M E T H O D - L I S T  s p e c ifie s  a lte r n a tiv e  w a y s  o f o b ta in in g  a  
( h ig h e r )  g o a l.. As  w e  a lr e a d y  s p e c ifie d  in  v a r io u s  p r e v io u s  W P 5  d e liv e r a b le s  ( e .g . in  
[ T E X M 3 ] ) , w e  m a p  th e s e  c o n fig u r a tio n a l c o n c e p ts  to  te x t p la n  e le m e n ts  th a t m a k e  u p  a  te x t 
p la n . T h u s , th e  s tr u c tu r e  o f th e  te x t p la n  c lo s e ly  fo llo w s  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  e le m e n t th a t c o r r e s p o n d s  to  a  P R O C E D U R E  is  a  T a s k . E a c h  T a s k  is  
id e n tifie d  w ith  th e  c o n te n t o f a  P R O C E D U R E 's  G o a l s lo t. T h e  s e n te n c e  p la n n e r  is  c a p a b le  
o f in te r p r e tin g  th e  fo llo w in g  ty p e s  o f a g g r e g a tio n  o f T a s k s  w ith  o th e r  T a s k s : 

• C o n ju n c tio n  o f T a s k s  th a t c o r r e s p o n d  to  P R O C E D U R E s  in  o n e  a n d  th e  s a m e  
P R O C E D U R E - L I S T . T h e  s e n te n c e  p la n n e r  im p o s e s  n o  c o n s tr a in ts  w h a ts o e v e r  o n  
th e  de p th  o f th e  c o n ju n c tio n  -  a s  fa r  a s  th e  s e n te n c e  p la n n e r  is  c o n c e r n e d , a  lis t to  
a n  a r b itr a r y  r e c u r s iv e  d e p th  c a n  b e  r e a lis e d . I n  o th e r  w o r d s , w e  p u t th e  
r e s p o n s ib ility  fo r  p la n n in g  c o m p r e h e n s ib le  c o n ju n c tio n s  w ith  th e  te x t p la n n e r .  

• Ag g r e g a tio n  o f tw o  T a s k s  u s in g  a n  R S T - r e la tio n  lik e  P U R P O S E  o r  
M E AN S /M AN N E R . I n  th is  c a s e , o n e  T a s k  ( th e  R S T  n u c le u s )  h a s  a  M E T H O D S  
fie ld , w h o s e  c o r r e s p o n d in g  n o d e  in  th e  te x tp la n  g o v e r n s  th e  s e c o n d  T a s k  ( b e in g  
th e  R S T  s a te llite ) .  

• Ag g r e g a tio n  o f s e v e r a l T a s k s  u s in g  R S T - S E Q U E N C E . T h is  c a s e  is  s im ila r  to  th e  
c a s e  o f c o n ju n c tio n  m e n tio n e d  a b o v e , b u t n o w  e x p lic it s e q u e n c e  m a r k e r s  a r e  
in c lu d e d . Ag a in , a n y  a r b itr a r y  r e c u r s iv e  d e p th  c a n  b e  d e a lt w ith .  

T h e  s e n te n c e  p la n n e r  is  a ls o  c a p a b le  o f c r e a tin g  s e n te n c e  p la n s  fo r  th e  " a g g r e g a tio n "  o f a  
C o n s tr a in t w ith  a  T a s k  ( o r  a n y  o f th e  a b o v e  a g g r e g a tio n s ) . W e  a lr e a d y  d is c u s s e d  th e  
fo llo w in g  p o s s ib ilitie s  in  th e  [ T E X S 3 ]  d e liv e r a b le  w ith  r e g a r d  to  in c o r p o r a tin g  a  C o n s tr a in t 
in to  r u n n in g  te x t: 

• I n c o r p o r a tin g  a  C o n s tr a in t a s  a  L O C AT I O N , lik e  " I n  W in d o w s , d o  … "  

• R e la tin g  a  C o n s tr a in t a n d  th e  s u c c e e d in g  te x t u s in g  a n  R S T - M E AN S  M AN N E R  
r h e to r ic a l r e la tio n , a s  in  " U s in g  W in d o w s , … ."  

• R e la tin g  a  C o n s tr a in t a n d  th e  s u c c e e d in g  te x t u s in g  a n  R S T - L O G I C AL -
C O N D I T I O N  r e la tio n , a s  in  " W h e n  u s in g  W in d o w s , … ."  
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F in a lly , s e q u e n c in g  is  d e a lt w ith  in  a  s tr a ig h tfo r w a r d  w a y . T o  e n a b le  la n g u a g e - s p e c ific  
r e a lis a tio n  o f ty p e s  o f s e q u e n c e  m a r k e r s , w e  m a k e  u s e  o f R E AL I Z E - W I T H  s ta te m e n ts  in  
th e  C AD C AM - I N S T R U C T I O N S  r e g io n  to  im p o s e  th e  a p p r o p r ia te  r e a lis a tio n  c o n s tr a in ts . 
T h e  o n ly  a c tio n  th a t th e  s e n te n c e  p la n n e r  h a s  to  ta k e , is  to  e n s u r e  th a t th e s e  c o n s tr a in ts  g e t 
in c lu d e d  in  a n  S P L . W e  d o  th is  b y  g a th e r in g  a ll th e  R E AL I S E - W I T H  c o n s tr a in ts  th a t h a v e  
b e e n  a s s o c ia te d  to  a  p a r tic u la r  fu n c tio n  s h o w n  a s  a  la b e l o n  a  n o d e  ( w h e r e b y  th e r e  m a y  b e  
mo r e  th a n  o n e  la b e l o n  a  n o d e , a n d  h e n c e  m u ltip le  s e ts  o f r e a lis a tio n  c o n s tr a in ts ) . 
S u b s e q u e n tly , w e  c o m b in e  th e s e  c o n s tr a in ts  w ith  th e  S P L  c o d e  th a t s p e c ifie s  h o w  th e  
id e a tio n a l p a r t ( i.e . th e  c o n te n t)  s h o u ld  b e  r e a lis e d . T h e  r e s u ltin g  S P L  th u s  in c lu d e s  b o th  a  
c o n te n t s p e c ific a tio n  a n d  a ll th e  c o n s tr a in ts  s p e c ify in g  g e n r e - s p e c ific  r e a lis a tio n .  

2.3 .3  Ag g r e g a t io n  o f I n s tr u c tio n s  

I n s tr u c tio n s  a r e  th e  te x t p la n  e le m e n ts  c o r r e s p o n d in g  to  M E T H O D s  in  th e  A-b o x , m o d e lin g  
a lte r n a tiv e  w a y s  o f o b ta in in g  a  P R O C E D U R E 's  G o a l. As  w e  p r o p o s e d  in  [ T E X S 3 ] , it is  
th e r e fo r e  n a tu r a l to  p la n  th e s e  a lte r n a tiv e s  a s  a  c o o r d in a tio n  in v o lv in g  d is ju n c tio n , p r o v id e d  
c e r ta in  c o n d itio n s  a r e  m e t r e g a r d in g  th e  c o m p le x ity  o f th e  M E T H O D s  in v o lv e d .  

T h e  s e n te n c e  p la n n e r  is  c a p a b le  o f in te r p r e tin g  a n y  d is ju n c tio n  th e  te x tp la n  m a y  in c lu d e  
( a g a in , w ith o u t a n y  r e s tr ic tio n s  o n  r e c u r s iv e  d e p th ) . A s lig h t m o d ific a tio n  o f th e  A-b o x  u s e d  
to  g e n e r a te  th e  te x tp la n s  s h o w n  in  F ig u r e  1  p r o d u c e s  a  te x tp la n  th a t in c lu d e s  d is ju n c tio n :  

 

 
Fig u re  2  - A  FP  T S M  te x t p la n  s h o w in g  d is ju n c tio n  o f in s tru c tio n s  

N o te  h o w  th e  tw o  te x tp la n s  g e n e r a te d  b y  th e  F P  T S M  d iffe r . I n  th e  te x tp la n  in  F ig u r e  1  a  
c o n ju n c tio n  w a s  p la n n e d  o f e le m e n ts  th a t w e r e  a ll p a r t o f a  s u b tr e e  w ith  a s  its  r o o t a n  
I N S T R U C T I O N - T AS K S  n o d e . C o n v e r s e ly , in  th e  te x tp la n  in  F ig u r e  2  th e  d is ju n c tio n  
( in d ic a te d  b y  D I S J O I N E D - T AS K - I N S T R U C T I O N S )  a p p e a r s  a s  a  n o d e  in  a  s u b tr e e  h e a d e d  
b y  T AS K - I N S T R U C T I O N S  -  i.e . it h o ld s  - e s s e n tia lly -  b e tw e e n  M E T H O D s  o f o n e  a n d  th e  
s a m e  M E T H O D - L I S T  ( to  w h ic h  T AS K - I N S T R U C T I O N S  c o r r e s p o n d s , s e e  [ T E X M 2 ] ) .    

F o r  m o r e  d e ta ils  o n  h o w  c o n ju n c tio n  a n d  d is ju n c tio n  a r e  p la n n e d  b y  th e  te x t p la n n e r , s e e  
S e c tio n  3 .2  b e lo w . 
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2.4  E x t e n d ib ilit y  o f t h e  s e n t e n c e  p la n n e r   

T h e r e  a r e  tw o  in g r e d ie n ts  to  m a k in g  a  s e n te n c e  p la n  b a s e d  o n  a  r e la tio n  in d ic a te d  in  a  te x t 
p la n : 

1 . C h e c k in g  w h e th e r  a  n o n te r m in a l b e a r s  a  la b e l in d ic a tin g  th a t s u c h  a  r e la tio n  
s h o u ld  b e  u s e d  in  a  s e n te n c e  p la n  to  r e a lis e  th e  c o n te n t a s s o c ia te d  w ith  th e  tw o  
d o m in a te d  le a v e s ; 

2 . B u ild in g  th e  s e n te n c e  p la n  in v o lv in g  th e  in d ic a te d  r e la tio n  ( p o s s ib ly  to  s o m e  
r e c u r s iv e  d e p th  >  2 )  o n c e  a  tr a c e  is  e n c o u n te r e d .  

W h e n e v e r  th e  s e n te n c e  p la n n e r  is  to  b e  e x te n d e d  to  c o v e r  a  n e w  r e la tio n , th e  a b o v e  tw o  
in g r e d ie n ts  s h o u ld  b e  p r o v id e d . T h e  c h e c k in g  o f n o n te r m in a l la b e ls , th e  in s e r tio n  o f r e le v a n t 
tr a c e s , a n d  th e  s u b s e q u e n t p r o c e s s in g  o f tr a c e s  a ll h a p p e n  in  a  s in g le  fu n c tio n  in  th e  s e n te n c e  
p la n n e r . F u r th e r m o r e , th e  a lr e a d y  a v a ila b le  fu n c tio n s  fo r  b u ild in g  s e n te n c e  p la n s  in v o lv in g  a  
p a r tic u la r  r e la tio n  c a n  b e  u s e d  a s  te m p la te s  fo r  c o n s tr u c tin g  s im ila r  fu n c tio n s . Alto g e th e r , 
th is  m a k e s  th e  s e n te n c e  p la n n e r  e x te n d ib le  in  a  s tr a ig h tfo r w a r d  a n d  p r in c ip le d  w a y . T h e  
fo c u s  o n  p la n n in g  a  te x t th u s  g e ts  s h ifte d  to  th e  p h a s e  o f te x t p la n n in g , w h e r e  w e  h a v e  th e  
in tu itiv e  to o ls  o f K P M L  a t o u r  h a n d s  to  w r ite  " te x t"  ( o r  " d is c o u r s e " )  g r a m m a r s . I n  th e  n e x t 
c h a p te r , w e  d e s c r ib e  a n  e x te n s iv e  e x a m p le  o f a  te x t g r a m m a r  fo r  p la n n in g  fu ll p r o c e d u r a l 
in s tr u c tio n s  -  th e  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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3. T h e  C A D C A M - I N S T R U C T I O N S  r e g io n  

3.1  O v e r v ie w  

I n  th is  c h a p te r  w e  d e s c r ib e  th e  C AD C AM - I N S T R U C T I O N S  r e g io n . T h is  r e g io n  is  
r e s p o n s ib le  fo r  g e n e r a tin g  te x t p la n s  fo r  fu ll p r o c e d u r a l in s tr u c tio n s . W e  d e s c r ib e d  a lr e a d y  in  
[ T E X M 2 ]  h o w  th e  r e g io n  c r e a te s  te x t p la n s  fr o m  A-b o x e s  o f a r b itr a r y  r e c u r s iv e  d e p th , a n d  
h o w  v a r io u s  s ty le s  o f fu ll in s tr u c tio n a l te x ts  c a n  b e  p la n n e d . T h e r e fo r e , w e  r e s tr ic t o u r s e lv e s  
h e r e  to  d e s c r ib in g  th e  a d d itio n s  to  th e  r e g io n , a s  th e y  h a v e  b e e n  s p e c ifie d  in  th e  [ T E X S 3 ]  
d e liv e r a b le : 

• p la n n in g  o f s y n ta c tic  a g g r e g a tio n , i.e . c o o r d in a tio n  in v o lv in g  c o n ju n c tio n  o r  
d is ju n c tio n ; 

• p la n n in g  o f d is c o u r s e  a g g r e g a tio n , i.e . R S T - r e la tio n s ; 

• p la n n in g  o f s e q u e n c e  m a r k e r s ; 

• p la n n in g  o f d iffe r e n t w a y s  o f in c o r p o r a tin g  c o n s tr a in ts  in to  r u n n in g  te x t, if 
p o s s ib le  in  th e  g iv e n  c o n te x t; 

• p la n n in g  o f in fo r m a tio n  s tr u c tu r e  u s in g  a n  e le m e n ta r y  d is c o u r s e  m o d e l;  

• p la n n in g  o f a n  a d d itio n a l ( p e r s o n a l)  s ty le . 

W ith  e a c h  a d d itio n  w e  d e s c r ib e  th e  n e w  s y s te m s , a n d  th e ir  u n d e r ly in g  c h o o s e r s  a n d  
in q u ir ie s . All th e  n o d e s  b e a r in g  in fo r m a tio n  a b o u t h o w  to  r e a lis e  th a t p a r tic u la r  n o d e  ( fo r  
e x a m p le , w ith  a  s e q u e n c e  m a r k e r ) , o r  h o w  to  r e la te  v a r io u s  n o d e s  ( fo r  e x a m p le , u s in g  
c o o r d in a tio n  o r  a n  R S T - r e la tio n ) , a r e  in te r p r e te d  b y  th e  s e n te n c e  p la n n e r .  

3.2  P la n n in g  o f s y n t a c t ic  a g g r e g a t io n  

3.2 .1  D e s c r ip t io n  o f t h e  p h e n o m e n a  

C o o r d in a tio n s  in v o lv in g  c o n ju n c tio n  a n d  d is ju n c tio n  a r e  tw o  k in d s  o f s y n ta c tic  a g g r e g a tio n  
th a t fo llo w  q u ite  n a tu r a lly  fr o m  tw o  c o n fig u r a tio n a l c o n c e p ts  in  th e  AG I L E  D o m a in  M o d e l. 
N a m e ly , a  P R O C E D U R E  h a s  a  M E T H O D S  fie ld  ( o f ty p e  M E T H O D - L I S T )  th a t lis ts  th e  
a lte r n a tiv e  w a y s  o f o b ta in in g  th e  P R O C E D U R E ’s  G O AL . T h is  u s u a lly  c a n  b e  tr a n s la te d  in to  
d is ju n c tio n , p a r tic u la r ly  w h e n  w e  a r e  a im in g  a t g e n e r a tin g  r u n n in g  te x t: 

 

T o  s a v e  a  d o c u m e n t  
S e le c t th e  Sa v e  c o m m a n d  fr o m  th e  F ile  m e n u  
C lic k  o n  th e  Sa v e  ic o n  in  th e  to o lb a r  

T o  s a v e  a  d o c u m e n t: S e le c t th e  Sa v e  c o m m a n d  fr o m  th e  F ile  m e n u  o r  c lic k  o n  th e  Sa v e  ic o n  in  th e  
to o lb a r . 

 

S im ila r ly , a  M E T H O D  th a t s p e c ifie s  o n e  w a y  to  a c h ie v e  a  P R O C E D U R E ’s  G O AL , h a s  a  
S U B S T E P S  fie ld  ( o f ty p e  P R O C E D U R E - L I S T )  th a t g iv e s  th e  P R O C E D U R E s  o r  “ s te p s ”  
th a t h a v e  to  b e  ta k e n . I n  o th e r  w o r d s , th e  S U B S T E P S  fie ld  s p e c ifie s  a  s e q u e n c e , w h ic h  w e  
c a n  c o n c e iv e  o f a s  a  fo r m  o f c o n ju n c tio n .  
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To  s a v e  a  d o c u m e n t  u n d e r  a  d if f e r e n t  n a m e  
1 . S e le c t th e  Sa v e  A s  c o m m a n d  fr o m  th e  F ile  m e n u .  
2 . E n te r  th e  file  n a m e  in  th e  F ile  n a m e  b o x . 
3 . C lic k  th e  O K  b u tto n .  

T o  s a v e  a  d o c u m e n t u n d e r  a  d iffe r e n t n a m e , s e le c t th e  Sa v e  c o m m a n d  fr o m  th e  F ile  m e n u , e n te r  th e  
file  n a m e  in  th e  F ile  n a m e  b o x , a n d  c lic k  th e  O K  b u tto n .  

 

N e ith e r  a  c o n ju n c tio n  n o r  a  d is ju n c tio n  s h o u ld  b e  p la n n e d  u n d e r  a ll c ir c u m s ta n c e s . W e  
n e e d  to  h a v e  r e s tr ic tio n s  o n  th e ir  p la n n in g  fo r  th e  r e s u ltin g  te x t to  a p p e a r  n a tu r a l. T o  th a t 
e n d , w e  s u g g e s t h e r e  to  in tr o d u c e  a  c o n ju n c tio n  in to  th e  te x t p la n  w h e n  w e  h a v e  tw o  
T AS K s  th a t a r e  s im p le x , i.e . w h ic h  d o  n o t s p e c ify  s id e - e ffe c ts  n o r  M E T H O D s . W h e n  w e  
c o n s tr u c t th e  p a r t o f a  te x t p la n  c o r r e s p o n d in g  to  a  M E T H O D ’s  S U B S T E P S , th e n  a b o v e  
e a c h  s te p  ( a  T AS K )  w e  h a v e  a  n o d e  th a t is  e ith e r  la b e lle d  “ C O N J O I N E D - I N S T R U C T I O N -
T AS K S ”  to  in d ic a te  c o n ju n c tio n  o r  “ S E P AR AT E - I N S T R U C T I O N - T AS K S ”  to  s ig n ify  th a t 
th e  T AS K  u n d e r  th a t n o d e  s h o u ld  n o t b e  c o n jo in e d  to  th e  p r e c e d in g  T AS K ( s ) .  

W e  c a n  ta k e  a  s im ila r  a p p r o a c h  fo r  d is ju n c tio n . As  w e  p o in te d  o u t a b o v e , th e  p o s s ib ility  
fo r  d is ju n c tio n  a r is e s  w h e n  a  P R O C E D U R E  s p e c ifie s  s e v e r a l M E T H O D s  a s  m e m b e r s  o f its  
M E T H O D S ’ M E T H O D - L I S T . E a c h  o f th e s e  M E T H O D s  p r e s e n t a n  a lte r n a tiv e  w a y  o f 
o b ta in in g  th e  P R O C E D U R E ’s  G O AL .  

B y  its  d e fin itio n  in  th e  D o m a in  M o d e l a  M E T H O D  m u s t h a v e  a  n o n - e m p ty  S U B S T E P S  
fie ld , a n d  m a y  s p e c ify  a  C O N S T R AIN T  a n d /o r  a  P R E C O N D I T I O N . A C O N S T R AIN T  is  o f 
ty p e  O P E R AT I N G - S Y S T E M , lik e  “ W in d o w s ”  in  th e  e x a m p le s  a b o v e . A P R E C O N D I T I O N  
is  a  P R O C E D U R E  th a t s h o u ld  b e  e x e c u te d  b e fo r e  th e  M E T H O D ’s  S U B S T E P S  c a n  b e  
c a r r ie d  o u t.  

Ag a in , w e  p r o p o s e  a  s im p lic ity  m e a s u r e . W e  s h o u ld  o n ly  in s e r t a  d is ju n c tio n  ( r e a lis e d  
la te r  a s  a n  “ o r ” )  b e tw e e n  M E T H O D s  if e a c h  M E T H O D  is  s im p le x , i.e . it d o e s  n o t s p e c ify  a  
C O N S T R AIN T  n o r  a  P R E C O N D I T I O N . H o w e v e r , a  s im p lic ity  m e a s u r e  in  th e  c a s e  o f 
d is ju n c tio n  is  a  b it m o r e  c o m p le x  th a n  it w a s  fo r  c o n ju n c tio n . T h e  u n c o m p lic a te d  s itu a tio n  is  
th a t th e  e n tir e  lis t c o n s is ts  o f M E T H O D s  n o n e  o f w h ic h  s p e c ify  a  C O N S T R AIN T  o r  
P R E C O N D I T I O N . I n  th a t c a s e  w e  c a n  s tr a ig h tfo r w a r d ly  a llo w  fo r  d is ju n c tio n .  

H o w e v e r , th e  s itu a tio n  b e c o m e s  m o r e  c o m p lic a te d  in  c a s e  n o  M E T H O D s  in  th e  lis t 
s p e c ify  a  P R E C O N D I T I O N  b u t a ll M E T H O D s  d o  s p e c ify  a  C O N S T R AIN T . I n  th a t c a s e  w e  
s h o u ld  k e e p  s e p a r a te d  M E T H O D s  th a t h a v e  d iffe r e n t C O N S T R AIN T s , b u t w e  c a n  p u t a  
d is ju n c tio n  b e tw e e n  M E T H O D s  th a t fo llo w  u p o n  o n e  a n o th e r  a n d  w h ic h  h a v e  id e n tic a l 
C O N S T R AIN T s . F o r  e x a m p le , th e  s im p le  te x t b e lo w  c o u ld  b e  s p e c ifie d  u s in g  o n e  
P R O C E D U R E  a n d  th r e e  M E T H O D s . T w o  o f th e s e  M E T H O D s  w o u ld  s p e c ify  a lte r n a tiv e  
w a y s  o f s a v in g  a  d o c u m e n t u n d e r  a  d iffe r e n t n a m e  w h e n  u s in g  W in d o w s , w h e r e a s  th e  th ir d  
M E T H O D  w o u ld  s p e c ify  th e  s te p  n e e d e d  to  a c h ie v e  th a t s a m e  G O AL  u n d e r  D o s . 

 

T o  s a v e  a  d o c u m e n t u n d e r  a  d iffe r e n t n a m e : 
W in d o w s :   S e le c t Sa v e  A s  … fr o m  th e  F ile  m e n u  o r  c lic k  th e  Sa v e  A s ... ic o n  o n  th e  to o lb a r  
D o s : S e le c t Sa v e  A s ... fr o m  th e  F ile  m e n u .  
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3.2 .2  T h e  s p e c ific a t io n s  fo r  c o n j u n c t io n  a n d  d is j u n c t io n  -  in  b r ie f 

W e  b r ie fly  r e p e a t h e r e  th e  fo r m a l s p e c ific a tio n s  a s  w e  p r o v id e d  th e m  in  [ T E X S 3 ] . F o r m a lly , 
w e  s p e c ifie d  c o n ju n c tio n s  a s  fo llo w s .  

T o  b e g in  w ith , w e  a r e  d e a lin g  h e r e  w ith  T AS K S  a n d  th e ir  p la n n in g  a s  m e m b e r s  o f a n  
I N S T R U C T I O N - T AS K S  lis t. T h 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  th a t 
a r e  r e s p o n s ib le  fo r  th a t p la n n in g  a r e  g iv e n  in  F ig u r e  3 . 

 

 

F ig u re  3 : S y s te m s  d e a lin g  w ith  T a s k s  

I n s te a d  o f im m e d ia te ly  in tr o d u c in g  a n  I N S T R U C T I O N - T AS K S  n o d e  in  th e  s y s te m  
I N S T R U C T I O N - T AS K - C O M P L E X I T Y  w e  c a n  d e c id e  to  in tr o d u c e  o n ly  th e  a b s tr a c t 
fe a tu r e  Mo r e - T a s k s  a n d  le t th a t fe a tu r e  b e  a n  e n tr y  c o n d itio n  to  a n o th e r  s y s te m  
I N S T R U C T I O N - T AS K S -AG G R E G AT I O N  w h e r e  w e  d e c id e  a b o u t c o n jo in a b ility .  

T h e  d e c is io n  fo r  in tr o d u c in g  a  n o d e  S E P AR AT E - I N S T R U C T I O N - T AS K S  o r  
C O N J O I N E D - I N S T R U C T I O N S - T AS K S  d e p e n d s  w h e th e r  th e  T AS K  th a t w e  w ill b e  
in tr o d u c in g  u n d e r  th is  n o d e  w ill b e  s im p le x  o r  n o t, a s  w e  d is c u s s e d  a b o v e .  
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System:  

 More-tasks 
�
 

 (more-conjoined-tasks 
  insert CONJOINED-INSTRUCTION-TASKS 
  preselect CONJOINED-INSTRUCTION-TASKS TASK 
  orderatend CONJOINED-INSTRUCTION-TASKS 

 ) 

 (more-separated-tasks 

  insert SEPARATE-INSTRUCTION-TASKS 
  preselect SEPARATE-INSTRUCTION-TASKS TASK 
  orderatend SEPARATE-INSTRUCTION-TASKS 

 ) 

 

Chooser:  
 Choose more-conjoined-tasks if conjoinable  
 else choose more-separated-tasks 

T h e  c h o o s e r  its e lf r e la y s  th e  q u e s tio n  a b o u t th e  c o n jo in a b ility  o f th e  T AS K  to  b e  in s e r te d  
to  a n  in q u ir y  th a t lo o k s  in  th e  A-b o x  w h e th e r  th e  P R O C E D U R E , to  w h ic h  th e  T AS K  is  to  
c o r r e s p o n d , s p e c ifie s  a  S I D E - E F F E C T  a n d /o r  M E T H O D S . I f th e  P R O C E D U R E  h a s  n e ith e r  
a  S I D E - E F F E C T  n o r  M E T H O D S  th e n  w e  c o n s id e r  th e  P R O C E D U R E  ( a n d  th e  T AS K )  
s im p le x : 

 

Inquiry:  
 Consider root to be the PROCEDURE to be considered next 
 if (get-abox-slot dm::side-effect)  
  or (get-abox-slot dm::METHODs)  
 then return NIL ;; not simplex 
 else return TRUE ;; simplex, no side-effect nor METHODs 

 

W e  p r o v id e  th e  fo llo w in g  fo r m a l s p e c ific a tio n  fo r  d e c id in g  to  in c lu d e  d is ju n c tio n  in to  th e  
te x t p la n . T o  b e g in  w ith , w h a t w e  a r e  d e a lin g  w ith  M E T H O D s  ( a n d  th e ir  S U B S T E P S )  th a t 
a r e  s p e c ifie d  a s  m e m b e r s  o f a  M E T H O D - L I S T . I n  te x t p la n n in g  a  M E T H O D  c o r r e s p o n d s  to  
a n  I N S T R U C T I O N , a n d  th e  M E T H O D - L I S T  b e in g  th e  v a lu e  o f th e  P R O C E D U R E ’s  
M E T H O D S  fie ld  c o r r e s p o n d s  to  T AS K - I N S T R U C T I O N S  in  a  w a y  s im ila r  to  th e  
I N S T R U C T I O N - T AS K S  c o n s tr u c tio n  a b o v e . T h e  r e le v a n t s y s te m s  a r e  s h o w n  in  F ig u r e  5 .  

Ag a in , in s te a d  o f im m e d ia te ly  in tr o d u c in g  a  T AS K - I N S T R U C T I O N S  n o d e  in  th e  s y s te m  
T AS K - I N S T R U C T I O N S - C O M P L E X I T Y  w e  in tr o d u c e  o n ly  th e  a b s tr a c t fe a tu r e  Mo r e -
I n s tr u c tio n s  a n d  le t th a t fe a tu r e  b e  a n  e n tr y  c o n d itio n  to  a n  o th e r  s y s te m  T AS K -
I N S T R U C T I O N S -AG G R E G AT I O N  w h e r e  w e  d e c id e  a b o u t d is jo in a b ility .   
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System:  

 More-Instructions 
�
 

 (more-disjoined-instructions 
  insert DISJOINED-TASK-INSTRUCTIONS 
  preselect DISJOINED-TASK-INSTRUCTIONS INSTRUCTIONS 
  orderatend DISJOINED-TASK-INSTRUCTIONS 

 ) 

 (more-separate-instructions 

  insert SEPARATE-TASK-INSTRUCTIONS 
  preselect SEPARATE-TASK-INSTRUCTIONS INSTRUCTIONS 
  orderatend SEPARATE-TASK-INSTRUCTIONS 

 ) 

Chooser: 

 Choose more-disjoined-instructions if disjoinable 
 else choose more-separated-instructions 

 

Inquiry: 

 ;; if we are at the beginning of a new METHOD-LIST then  
 ;; current-constraint must be reset to nil.  

 
 Consider the root to be the METHOD to be considered next 
 if the entire list contains METHODS that are simplex  
 then  
  return TRUE ;; can insert disjunction 
 else 
  if (equal (get-abox-slot DM::constraint)  
   (current-constraint)) 

  then  return TRUE  
  else  current-constraint = (get-abox-slot DM::constraint) 
   return NIL  
  

 

 

B a s e d  o n  th e s e  fo r m a l s p e c ific a tio n s , w e  im p le m e n te d  p la n n in g  o f c o n ju n c tio n  a n d  
d is ju n c tio n  in  th e  fo llo w in g  w a y .  
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F ig u re  4 : S y s te m ic  re g io n  fo c u s in g  o n  IN S T R U C T IO N  

3.2 .3 S p e c ific a t io n  o f e x p lic it  s e q u e n c e  m a r k in g  o f c o n j o in e d  t a s k s  

T h is  is  a  r u d im e n ta r y  a tte m p t to  in te r le a v e  a g g r e g a tio n  a n d  e x p lic it m a r k in g  o f s e q u e n c in g  
u s in g  s e q u e n c e  d is c o u r s e  m a r k e r s  in  a d d itio n  to  a  c o o r d in a tio n  c o n n e c tiv e . F o r  a  d is c u s s io n  
o f th e  u s e  o f lin g u is tic  m a r k e r s  a s  m e a n s  o f s e q u e n c e  r e a lis a tio n  s e e  S e c tio n  3 .5 .  

F o r  c o n jo in e d  ta s k s , e x p lic it s e q u e n c e  m a r k e r s  a r e  u s e d  w h e n  th e r e  a r e  m o r e  th a n  tw o  
c o n jo in e d  T a s k s . N o  e x p lic it s e q u e n c e  m a r k e r s  a r e  u s e d  fo r  le s s  th a n  tw o . 

 

System: AGGREGATED-INSTRUCTION-TASKS-SEQUENCE 

More-Conjoined-Tasks 
�
 

[Conjoined-Tasks-With-SeqM] 

[Conjoined-Tasks-Without-SeqM] 

 

Chooser: AGGREGATED-INSTRUCTION-TASKS-SEQUENCE-CHOOSER 

 If there are more than two SUBSTEPS, 
 Then choose Conjoined-Tasks-With-SeqM 
 Else choose Conjoined-Tasks-Without-SeqM 
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T h e  d iffe r e n c e  b e tw e e n  c o n ju n c tio n  w ith  a n d  w ith o u t e x p lic it m a r k e r s  is  r e fle c te d  b y  th e  
s e n te n c e  p la n n e r  a s  fo llo w s : 

• F o r  a  c o n ju n c tio n  w ith  a n  e x p lic it s e q u e n c e  d is c o u r s e  m a r k e r  th e  s e n te n c e  p la n n e r  
in tr o d u c e s  R S T - S e q u e n c e  in to  th e  S P L . 

• F o r  a  c o n ju n c tio n  w ith o u t a n  e x p lic it s e q u e n c e  d is c o u r s e  m a r k e r  th e  s e n te n c e  p la n n e r  
in tr o d u c e s  C o n ju n c tio n  in  to  th e  S P L . 

3.2 .4  I m p le m e n t a t io n  o f p la n n in g  c o n j u n c t io n s  a n d  d is j u n c t io n s  

T h e  s y s te m  r e s p o n s ib le  fo r  p la n n in g  a  c o n ju n c tio n  b e tw e e n  T a s k s  is  th e  I N S T R U C T I O N -
T AS K S -AG G R E G AT I O N  s y s te m , d is p la y e d  in  F ig u r e  5 . 

 
Fig u re  5  - IN S T R U C T IO N -T A S K S -A G G R E G A T IO N  s y s te m  

T h e  e n tr y - c o n d itio n  to  th e  s y s te m  is  th e  fe a tu r e  " m o r e - ta s k s "  -  it o n ly  m a k e s  s e n s e  to  
c o n s id e r  th e  p o s s ib ility  o f a g g r e g a tin g  T a s k s  u s in g  c o n ju n c tio n  if th e r e  is  a c tu a lly  m o r e  th a n  
o n e  T a s k . T h e  c h o o s e r  im p le m e n tin g  th e  s y s te m 's  d e c is io n  p r o c e s s  is  d is p la y e d  in  F ig u r e  6 . 

 

 
Fig u re  6  - IN S T R U C T IO N -T A S K S -A G G R E G A T IO N   c h o o s e r 
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T h e  a c tu a l d e c is io n  fo r  a g g r e g a tio n  T a s k s  is  m a d e  b y  th e  in q u ir y  AG G R E G AT E -
S U B S T E P S - Q , w h ic h  a s k s  o f th e  o n u s  ( w h ic h  a t th is  p o in t p o in tin g  to  a  P R O C E D U R E -
L I S T )  w h e th e r  th e  P R O C E D U R E s  c o n ta in e d  th e r e in  a r e  S I M P L E X  in  th e  w a y  d e fin e d  
a b o v e . I f s o , th e  c h o o s e r  d e c id e s  to  c o n jo in  th e  ta s k s , a fte r  w h ic h  th e  s y s te m  p la n s  th a t 
a g g r e g a tio n  b y  in s e r tin g  a  C O N J O I N E D - I N S T R U C T I O N - T AS K S  n o d e  in  th e  te x tp la n . 
T h is  n o d e  g e ts  id e n tifie d  w ith  th e  r e le v a n t P R O C E D U R E - L I S T  in  th e  A-b o x , s o  th a t w e  
k n o w  w h a t p a r t o f th e  A-b o x 's  c o n te n t w e  a r e  d e a lin g  w ith .  

 
Fig u re  7  - T e x t p la n  in c lu d in g  c o n ju n c tio n  

T h e  s e n te n c e  p la n n e r  in te r p r e ts  th e  C O N J O I N E D - I N S T R U C T I O N - T AS K S  n o d e , a n d  
c r e a te s  th e  p r o p e r  S P L  c o d e  fo r  it. F o r  e x a m p le , fo r  th e  te x tp la n  g iv e n  in  F ig u r e  7  w e  w o u ld  
g e t th e  fo llo w in g  S P L  c o d e : 
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(G6306 / CONJUNCTION :DOMAIN 

       (|a19| / DM::CLICK :PREFER-MENTION-AGENT-Q WITHHOLD :ACTEE 

              (|a23| / DM::DRAWING :CONTEXTUAL-BOUNDNESS DM::YES) 

              :SPATIAL-LOCATING 

              (|a24| / THREE-D-LOCATION :LEX NABI2DKA 

                     :CONTEXTUAL-BOUNDNESS YES) 

              :ACTOR 

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

       :RANGE 

       (|a27| / DM::ENTER :PREFER-MENTION-AGENT-Q WITHHOLD :ACTEE 

              (|a31| / THREE-D-LOCATION :LEX SOUBOR) 

              :ACTOR 

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

 

J u s t a s  a n  a s id e : th e  fie ld  "  :C O N T E X T U AL - B O U N D N E S S  Y E S "  id e n tifie s  fo r  e x a m p le  
th e  d r a w in g  a s  a  c o n te x tu a lly  b o u n d  e le m e n t, i.e . it h a s  a lr e a d y  b e e n  m e n tio n e d  in  th e  
p r e v io u s  d is c o u r s e . T h is  in fo r m a tio n  is  ta k e n  in to  a c c o u n t w h e n  r e a lis in g  th e  s e n te n c e 's  
w o r d  o r d e r  [ I M P L 3 , K r u ijff- K o r b a y o v á  e t a l, 2 0 0 0 ] .  

T h e  s y s te m  d e a lin g  w ith  d is ju n c tio n s  h a s  b e e n  c o n s tr u c te d  in  a  s im ila r  w a y , th o u g h  th is  
tim e  w e  ta k e  a s  e n tr y  c o n d itio n  th e  fe a tu r e  s ig n ify in g  th e  fa c t th a t th e r e  a r e  m o r e  
I n s tr u c tio n s  ( i.e . m o r e  th a n  o n e  M E T H O D  in  th e  c u r r e n tly  e x a m in e d  M E T H O D - L I S T ) : 

 

 
Fig u re  8  - T A S K -IN S T R U C T IO N S -A G G R E G A T IO N  s y s te m  

T h e  c h o o s e r  u n d e r ly in g  th e  s y s te m  in  F ig u r e  8  is  d is p la y e d  in  F ig u r e  9 . 
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Fig u re  9  - T A S K -IN S T R U C T IO N S -A G G R E G A T IO N  c h o o s e r 

T h e  in q u ir y  AG G R E G AT E - M E T H O D S - Q  fo llo w s  th e  s p e c ific a tio n , a n d  e x a m in e s  th e  
O n u s  w h ic h  ( a t th e  p o in t o f in v e s tig a tio n )  r e fe r s  to  a  M E T H O D - L I S T  in  th e  A-b o x . O n c e  
th e  c h o o s e r  d e c id e s  fo r  in tr o d u c in g  a  d is ju n c tio n , th e  s y s te m  in tr o d u c e s  a  D I S J O I N E D -
T AS K - I N S T R U C T I O N S   n o d e  in  th e  te x tp la n , w h ic h  g e ts  id e n tifie d  w ith  th e  e x a m in e d  
M E T H O D - L I S T  in  th e  A-b o x .  

T h e  S P L  c o d e  r e a lis in g  a  d is ju n c tio n  lo o k s  a s  fo llo w s , fo r  e x a m p le  a s  fo r  th e  d is ju n c tio n  
s h o w n  in  th e  te x tp la n  in  F ig u r e  2 : 

 
  (G6319 / DISJUNCTION :DOMAIN 

        (|a19| / DM::CLICK :PREFER-MENTION-AGENT-Q WITHHOLD :ACTEE 

             (|a23| / DM::DRAWING :CONTEXTUAL-BOUNDNESS DM::YES) 

             :SPATIAL-LOCATING 

             (|a24| / THREE-D-LOCATION :LEX NABI2DKA 

                    :CONTEXTUAL-BOUNDNESS DM::YES) 

             :ACTOR 

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

         :RANGE 

         (|a27| / DM::ENTER :PREFER-MENTION-AGENT-Q WITHHOLD :ACTEE 

              (|a31| / THREE-D-LOCATION :LEX SOUBOR) 

              :ACTOR 

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

3.2 .5  I m p le m e n t a t io n  o f e x p lic it  s e q u e n c e  m a r k in g  o f c o n j o in e d  t a s k s  

T h e  s y s te m  w h ic h  m a k e s  th e  c h o ic e  b e tw e e n  u s in g  e x p lic it s e q u e n c e  m a r k in g  in  a d d itio n  to  
c o n ju n c tio n  is  im p le m e n te d  a s  s h o w n  in  F ig u r e  1 0 . 

T w o  e x a m p le  S P L s  o b ta in e d  fo r  th e  tw o  c a s e s  a r e  s h o w n  b e lo w . T h e  fir s t S P L  y ie ld s  th e  
C z e c h  r e a lis a tio n  o f 'Ad d  a n  e le m e n t a n d  s a v e  th e  s ty le ', th e  s e c o n d  S P L  y ie ld s  th e  
c o u n te r p a r t o f  'Ad d  a n  e le m e n t, th e n  s a v e  th e  s ty le  a n d  th e n  p r e s s  O K '. 
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Fig u re  1 0 : A g g re g a te d -In s tru c tio n -T a s k s -S e q u e n c e  s y s te m  

 

 

(EXAMPLE 

:NAME   5-add-conj 

:SET-NAME   CONJ 

:TARGETFORM   "P
�
idejte element a uložte styl" 

:LOGICALFORM 

(c1 / conjunction 

:Domain 

     (S1 / DM::ADD :SPEECHACT IMPERATIVE 

                :ACTEE (P1 / DM::style-element)) 

    :Range 

(S2 / DM::SAVE :SPEECHACT IMPERATIVE  

    :ACTEE (P1 / DM::STYLE)))) 

 

(EXAMPLE 

:NAME   5-add-RSTseq 

:SET-NAME   CONJ 

:TARGETFORM  "P
�
idejte element, potom uložte styl a potom stikn � te OK." 

:LOGICALFORM 

(c1 / RST-SEQUENCE 

:Domain 

(S1 / DM::ADD :SPEECHACT IMPERATIVE 

                          :ACTEE (P1 / DM::style-element)) 

    :Range 

     (c2 / RST-SEQUENCE 

          :Domain (S2 / DM::SAVE  

:SPEECHACT IMPERATIVE 

            :ACTEE (P1 / DM::style)) 

          :Range (S3 / DM::PRESS  

:SPEECHACT IMPERATIVE 

            :ACTEE (P2 / OBJECT :NAME gui-ok))))) 
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3.3 P la n n in g  o f d is c o u r s e  a g g r e g a t io n   

3.3.1  D e s c r ip t io n  o f d is c o u r s e  a g g r e g a t io n  in  t h e  fin a l p r o t o t y p e  T S M  

C o n ju n c tio n  a n d  d is ju n c tio n  h o ld  b e tw e e n  te x t s tr u c tu r e  e le m e n ts  th a t a r e  o f th e  s a m e  ty p e , 
n a m e ly  T AS K s  r e s p e c tiv e ly  I N S T R U C T I O N s . T h e  d is c o u r s e  r e la tio n s  R S T - P U R P O S E  a n d  
R S T - M E AN S  a r e  b e tw e e n  te x t s tr u c tu r e  e le m e n ts  th a t a r e  o f diffe r e n t ty p e s . B o th  
d is c o u r s e  r e la tio n s  c a n  b e  u s e d , u n d e r  c e r ta in  r e s tr ic tio n s , to  c o u p le  a  T AS K  to  a n  
I N S T R U C T I O N .  

F o llo w in g  [ H a r tle y  e t a l, 1 9 9 6 ]  w e  m a k e  a  d is tin c tio n  b e tw e e n  e n a b le m e n t a n d  
g e n e r a tio n , a s  w e  d is c u s s e d  a lr e a d y  a t s o m e  le n g th  in  [ T E X S 3 ] . H e r e , w e  m a k e  a  d is tin c tio n  
b e tw e e n  th e  tw o  r e la tio n s  b a s e d  o n  th e  ty p e s  o f c o n c e p ts  in v o lv e d , a lo n g  th e  fo llo w in g  lin e s : 

• I f th e  c o n c e p t o f th e  T a s k  th a t w ill a c t a s  s a te llite  is  o f a n y  o f th e  fo llo w in g  ty p e s , 
th e n  th e  p r o p e r  R S T - r e la tio n  is  R S T - M E AN S : C lic k , D o u b le - C lic k , E n te r , P r e s s , 
a n d  R e p e a t- S te p s .  

• O th e r w is e , th e  R S T - P U R P O S E  is  th e  m o s t a p p r o p r ia te  r e la tio n  to  b e  u s e d .  

I n  th e  I M D  T S M  th e s e  r e la tio n s  w e r e  n o t p la n n e d  b y  th e  te x t p la n n e r , b u t b y  th e  s e n te n c e  
p la n n e r . As  a  c o n s e q u e n c e , th e r e  w a s  v e r y  little  fle x ib ility  in  s p e c ify in g  w h e n  th e s e  r e la tio n s  
c o u ld , o r  s h o u ld , b e  u s e d . W e  a lr e a d y  d e s c r ib e d  in  th e  p r e v io u s  c h a p te r  h o w  th is  h a s  
c h a n g e d . C o m p a r e  fo r  e x a m p le  th e  tw o  te x tp la n s  b e lo w : F ig u r e  1 1  s h o w s  a  te x tp la n  w ith o u t 
a n y  e x p lic it R S T  r e la tio n s  p la n n e d  ( a s  p r o d u c e d  in  th e  in te r m e d ia te  p r o to ty p e ) , a n d  F ig u r e  
1 2  s h o w s  a  te x tp la n  fo r  a n  a lm o s t id e n tic a l A-b o x , n o w  w ith  th e  R S T - r e la tio n  m a d e  e x p lic it.  

 

 

 
Fig u re  1 1  - IM D  T S M  te x tp la n  w ith o u t R S T  re la tio n  
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Fig u re  1 2  - FP  T S M  te x tp la n , w ith  R S T  re la tio n  

3.3.2  S p e c ific a t io n s  fo r  R S T - r e la t io n s  

I n  [ T E X S 3 ] , w e  s p e c ifie d  th e  s y s te m s  n e e d e d  fo r  p la n n in g  R S T - r e la tio n s  e x p lic itly , a s  
fo llo w s .  

I n  th e  te x t p la n , a  T AS K  is  r e la te d  to  a n  I N S T R U C T I O N  b y  m e a n s  o f a  T AS K -
I N S T R U C T I O N S  n o d e , a s  w a s  s h o w n  in  F ig u r e  1 1  a b o v e . T h e  T AS K - I N S T R U C T I O N S  
n o d e  c o r r e s p o n d s  to  th e  M E T H O D - L I S T  th a t fills  th e  M E T H O D S  s lo t o f th e  
P R O C E D U R E  to  w h ic h  th e  T AS K  c o r r e s p o n d s . As  w e  p o in te d  o u t in  [ T E X S 3 ] , w e  w ill u s e  
th is  n o d e  to  s ig n ify  e x p lic tly  th e  d is c o u r s e  r e la tio n  th a t is  to  h o ld  b e tw e e n  th e  T AS K  a n d  a n  
I N S T R U C T I O N .1  W e  a lr e a d y  s a w  in  F ig u r e  3  th a t th e  fir s t T AS K - I N S T R U C T I O N S  w o u ld  
g e t in s e r te d  in  th e  T AS K - T Y P E  s y s te m , d e p e n d in g  o n  w h e th e r  th e  u n d e r ly in g  
P R O C E D U R E  h a s  a  fille d  M E T H O D S  fie ld  o r  n o t. 

I n s te a d  o f d ir e c tly  in s e r tin g  a  T AS K - I N S T R U C T I O N S  n o d e  in  th e  T AS K - T Y P E  s y s te m , 
w e  p r o p o s e  to  a p p ly  a  s im ila r  c o n s tr u c tio n  h e r e  a s  w e  e m p lo y e d  a b o v e  fo r  c o n ju n c tio n s , 
n a m e ly  d e fe r r in g  th e  d e c is io n  fo r  in s e r tio n  o f a  p a r tic u la r  ty p e  o f T AS K - I N S T R U C T I O N S  
n o d e  to  a  d iffe r e n t s y s te m  to  w h ic h  th e  fe a tu r e  with - in s tr u c tio n s  a c ts  a s  e n tr y  c o n d itio n .  

W e  s p e c ifie d  th e  s y s te m  T AS K - I N S T R U C T I O N - D I S C O U R S E - R E L AT I O N S  w h e r e  w e  
w o u ld d e c id e  w h e th e r  a  T AS K  a n d  its  I N S T R U C T I O N ( s )  s h o u ld  b e  e x p lic itly  r e la te d  
th r o u g h  a  d is c o u r s e  r e la tio n , a n d  if s o , w h ic h  r e la tio n . F o r  e a c h  d is c o u r s e  r e la tio n  w e  w a n t 
to  b e  a b le  to  d is tin g u is h , th e r e  is  a  c h o ic e  in  th e  s y s te m . E a c h  d is c o u r s e  r e la tio n  g e ts  
s ig n ifie d  in  th e  te x t p la n  b y  a  n o d e  b e a r in g  its  n a m e , fo r  e x a m p le  T I - R S T - M AN N E R  o r  T I -
R S T - P U R P O S E  ( w ith  “ T I ”  in d ic a tin g  a g g r e g a tio n  o f a  T AS K  a n d  its  I N S T R U C T I O N ( s ) ) .  

T h e  s y s te m  c a n  b e  fo r m a lly  s p e c ifie d  a s  fo llo w s : 
 

                                                

 
1  M o r e  s p e c ific a lly , th e  T AS K -I N S T R U C T I O N S  n o d e  th a t c o n n e c ts   T AS K  to  its  I N S T R U C T I O N ( s )  

c o r r e s p o n d s  to  th e  fir s t M E T H O D  in  th e  M E T H O D - L I S T . As  w e  d is c u s s e d  in  th e  p r e v io u s  s e c tio n , 
s u b s e q u e n t M E T H O D s  in  th a t lis t w ill b e  p la c e d  u n d e r  n o d e s  th a t s ig n ify  e ith e r  d is ju n c tio n  o r  
s e p a r a tio n . T h e  v e r y  fir s t T AS K -I N S T R U C T I O N S  n o d e  o b v io u s ly  d o e s  n o t s ig n ify  a n y  s u c h  r e la tio n .  
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System: [TASK-INSTRUCTIONS-DISCOURSE-RELATIONS] 

 with-instructions 
�
 

 (ti-separate 
  insert TASK-INSTRUCTIONS 
  preselect TASK-INSTRUCTIONS INSTRUCTIONS 
  orderatend TASK-INSTRUCTIONS 

 ) 

 (ti-means 
  insert TI-RST-MEANS 
  preselect TI-RST-MEANS INSTRUCTIONS 
  orderatend TI-RST-MEANS 

 ) 

 (ti-purpose 
  insert TI-RST-PURPOSE 
  preselect TI-RST-PURPOSE INSTRUCTIONS 
  orderatend TI-RST-PURPOSE 

 ) 
 

I n  [ T E X S 3 ]  w e  a ls o  d is c u s s e d  th e  p o s s ib ilitie s  fo r  d iffe r e n t o r d e r in g s  o f th e  s a te llite  a n d  
n u c le u s  in  a n  R S T - r e la tio n , a p a r t fr o m  th e  c a n o n ic a l o r d e r . As  it tu r n e d  o u t, th e  im p o r ta n t 
d e c is io n s  to  b e  m a d e  th e r e  c o u ld  n o t b e  m a d e  - e v e n -  a t th e  le v e l o f s e n te n c e  p la n n in g , s in c e  
th e y  m o s tly  r e lie d  o n  h o w  a  g r a m m a r  w o u ld  d e c id e  to  r e a lis e  p a r tic u la r  c o n te n t. B e lo w  w e  
w ill th e r e fo r e  d e fe r  th e s e  d e c is io n s  to  th e  g r a m m a r .  

3.3.3 I m p le m e n t a t io n  

T h e  s y s te m  im p le m e n tin g  th e  fo r m a l s p e c ific a tio n s  g iv e n  a b o v e  is  T AS K - I N S T R U C T I O N -
D I S C O U R S E - R E L AT IO N , a s  d is p la y e d  in  F ig u r e  1 3  b e lo w . 

 
Fig u re  1 3  - T A S K -IN S T R U C T IO N -D IS C O U R S E -R E L A T IO N  s y s te m  

T h e  s y s te m 's  c h o o s e r  is  a s  fo llo w s , F ig u r e  1 4 . 
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Fig u re  1 4  - T A S K -IN S T R U C T IO N -D IS C O U R S E -R E L A T IO N  c h o o s e r 

At th e  p o in t th a t th e  s y s te m  is  c a lle d , th e  o n u s  is  p o in tin g  to  a  P R O C E D U R E - L I S T  a n d  
n o t a  P R O C E D U R E . T h e  fir s t th in g  th a t h a p p e n s , th e r e fo r e , is  th a t w e  p ic k  u p  th e  fir s t 
P R O C E D U R E  o f th a t lis t, a n d  id e n tify  F I R S T - T AS K  w ith  it.  

S u b s e q u e n tly , th e  c h o o s e r  in v o k e s  th e  in q u ir y  S H O U L D - W E -AG G R E G AT E - Q  o n  
F I R S T - T AS K . T h e  d e c is io n  w h e th e r  o r  n o t to  a g g r e g a te  e s s e n tia lly  fo llo w s  th e  a b o v e  
s p e c ific a tio n . ( T h e  e x a c t im p le m e n ta tio n  b e in g  m o r e  e x p lic it in  th a t it tr a v e r s e s  th e  A-b o x  
s tr u c tu r e  to  c h e c k  th e  c o m p le x ity  o f th e  c o n te n t u n d e r  F I R S T - T AS K .)  O n c e  a g g r e g a tio n  is  
p o s s ib le , th e  k in d  o f R S T - r e la tio n  is  d e te r m in e d  o n  th e  b a s is  o f th e  c o n c e p t th a t is  
in s ta n tia te d  b y  th e  P R O C E D U R E  o f th e  M E T H O D  o f th e  M E T H O D - L I S T  fillin g  th e  
M E T H O D S  fie ld  o f th e  P R O C E D U R E  to  w h ic h  F I R S T - T AS K  c o r r e s p o n d s . W e  id e n tify  
th e  no d e  in  th e  te x tp la n  w ith  th e  M E T H O D - L I S T  th a t fills  F I R S T - T AS K 's  P R O C E D U R E 's  
M E T H O D S  fie ld , s u c h  th a t la te r  o n  th e  T a s k  c o r r e s p o n d in g  to  th e  s a te llite  o f th e  R S T -
r e la tio n  c a n  b e  p la n n e d .  

T h e  S P L  c o d e  p r o d u c e d  fo r  th e  R S T - r e la tio n s  is  s im ila r  to  th a t p r o d u c e d  in  th e  
in te r m e d ia te  p r o to ty p e , fo r  e x a m p le : 
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  (G6384 / 

         (RST-PURPOSE) 

         :DOMAIN 

         (|a28| / DM::CHOOSE :PREFER-MENTION-AGENT-Q WITHHOLD :ACTEE 

             (|a30| / OBJECT :LEX TYP :GENERALIZED-POSSESSION-INVERSE 

                       (G5796 / DM::LINE) 

                       :GENERALIZED-POSSESSION-INVERSE 

                       (|a15| / DM::LINE :CONTEXTUAL-BOUNDNESS DM::YES) 

                       :CONTEXTUAL-BOUNDNESS DM::YES) 

             :ACTOR 

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

         :RANGE 

         (|a21| / DIRECTED-ACTION :PREFER-MENTION-AGENT-Q WITHHOLD :LEX 

              ZAC3I2T :ACTEE 

              (G5778 / OBJECT :LEX KRESLENI2) 

              :ACTEE 

              (|a15| / DM::LINE :CONTEXTUAL-BOUNDNESS DM::YES) 

              :ACTOR 

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

 

3.4  G r a n u la r it y   

3.4 .1  D e s c r ip t io n  a n d  s p e c ific a t io n  

U n d e r  th e  h e a d in g  o f a g g r e g a tio n  w e  a ls o  d is c u s s e d , in  [ T E X S 3 ] , th e  id e a  o f gr a n u la r ity . I n  
o u r  c a s e , w e  c a n  c o n s id e r  th e  in te g r a tio n  o f a  M E T H O D ’s  C O N S T R AIN T  d ir e c tly  in to  th e  
s e n te n c e  th a t r e a lis e s  th e  M E T H O D ’s  S U B S T E P S , a s  in  th e  fo llo w in g  e x a m p le s : 

 

 
I n  W in d o w s , c h o o s e  M u ltilin e  s ty le  fr o m  th e  O b je c t P r o p e r tie s  to o lb a r . 
I n   D O S  o r  U N I X , c h o o s e  M u ltilin e  s ty le  fr o m  th e  D a ta  m e n u . 

 
U s in g  W in d o w s , y o u  s h o u ld  c h o o s e  M u ltilin e  s ty le  fr o m  th e  O b je c t P r o p e r tie s  to o lb a r . 
U s in g  D O S  o r  U N I X , y o u  s h o u ld  c h o o s e  M u ltilin e  s ty le  fr o m  th e  D a ta  m e n u . 

 
I f y o u  a r e  u s in g  W in d o w s , y o u  s h o u ld  c h o o s e  M u ltilin e  s ty le  fr o m  th e  O b je c t P r o p e r tie s  to o lb a r . 
I f y o u  a r e  u s in g  D O S  o r  U N I X , y o u  s h o u ld  c h o o s e  M u ltilin e  s ty le  fr o m  th e  D a ta  m e n u . 
 

 

H e r e , w e  c o n s id e r  a  C O N S T R AIN T  to  id e n tify  a  s p e c ific  c o n te x t o f a p p lic a tio n , a n d  a s  
s u c h  c a n  b e  r e a lis e d  a s  a  lo c a tio n  ( a s  in  th e  fir s t p a ir  o f s e n te n c e s ) , a s  a n  in s tr u m e n t ( a s  in  
th e  s e c o n d  p a ir  o f s e n te n c e s ) , o r  b y  a  c o n d itio n a l c o n s tr u c tio n  ( a s  in  th e  th ir d  p a ir  o f 
s e n te n c e s ) . All th r e e  r e a lis a tio n s  a r e  c o n s is te n t w ith  th e  in tu itio n s  b e h in d  th e  
C O N S T R AIN T  c o n c e p t a s  it is  fo r m u la te d  in  th e  D o m a in  M o d e l.  

I n  th e  te x t p la n  w e  c a n  a lr e a d y  p la n  th e  in c lu s io n  o f th e  C O N S T R AIN T , lik e  in  th e  
e x a m p le s  a b o v e . W e  c a n  d o  s o  b y  d iffe r e n tia tin g  d iffe r e n t ty p e s  o f C O N S T R AIN T - n o d e s  in  
th e  te x t p la n , in  a  s im ila r  v e in  a s  w e  d id  a b o v e . H e r e , w e  w ill u s e  S E P AR AT E -
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C O N S T R AIN T , L O C AT I O N - C O N S T R AIN T , M E AN S - C O N S T R AIN T  a n d  
C O N D I T I O N - C O N S T R AIN T . T h e  r e a s o n  fo r  m a k in g  th e  d iffe r e n tia tio n  a lr e a d y  d u r in g  te x t 
p la n n in g  r a th e r  th a n  d e fe r r in g  to  th e  s ta g e  o f s e n te n c e  p la n n in g , is  th a t th e  d e c is io n  fo r  o n e  
ty p e  o v e r  th e  o th e r  d e p e n d s  o n  

• th e  o v e r a ll ty p e  o f te x t w e  a r e  p la n n in g , i.e . r u n n in g  te x t o r  u s in g  e n u m e r a tio n ; a n d , 

• w h a t s ty le  th e  te x t is  to  b e  g e n e r a te d  in .  

I n  c a s e  th e  te x t is  to  b e  r e a lis e d  in  im p e r a tiv e  v o ic e  u s in g  e n u m e r a tio n , th e n  th e  o n ly  
n a tu r a l c h o ic e  a p p e a r s  to  b e  to  u s e  S E P AR AT E - C O N S T R AIN T , w h ic h  k e e p s  th e  
C O N S T R AIN T  s e p a r a te  fr o m  th e  s e n te n c e  r e a lis in g  th e  M E T H O D ’s  S U B S T E P S . T h e  
r e a s o n  b e in g  th a t th e r e  is  n o  e x p lic it m e n tio n  o f th e  h e a r e r  ( r u lin g  o u t “ If y o u  a r e  u s in g  
Win d o w s , c h o o s e  ...” ) . H e n c e , in  th is  c a s e  th e  te x t p la n n e r  s h o u ld  in s e r t S E P AR AT E -
C O N S T R AIN T  in to  th e  te x t p la n .  

O n  th e  o th e r  h a n d , if w e  a r e  to  g e n e r a te  a  r u n n in g  te x t, w e  c a n  u s e  L O C AT IO N -
C O N S T R AIN T  if th e  im p e r a tiv e  v o ic e  is  u s e d , o r  e ith e r  M E AN S - C O N S T R AIN T  o r  
C O N D I T I O N - C O N S T R AIN T , d e p e n d in g  o n  th e  g r a m m a tic a l c o n s tr u c tio n s  a v a ila b le  in  a  
g iv e n  la n g u a g e , if a c tiv e  v o ic e  is  u s e d . F o r  e x a m p le , th e  M E AN S - C O N S T R AIN T  
r e a lis a tio n  is  n o t a v a ila b le  in  C z e c h , b u t is  p o s s ib le  in  R u s s ia n . 

U p o n  e n c o u n te r in g  a  c o n s tr a in t u n d e r  o n e  o f th e s e  n o d e s  in  th e  te x t p la n , th e  s e n te n c e  
p la n n e r  s h o u ld  a c t a s  fo llo w s : 

• S E P AR AT E - C O N S T R AIN T : A s e p a r a te  s e n te n c e - p la n  s h o u ld  b e  c r e a te d , r e a lis in g  
th e  C O N S T R AIN T . T h is  is  th e  w a y  it is  d o n e  a lr e a d y  in  th e  T S M  fo r  th e  
in te r m e d ia te  p r o to ty p e . T h e  c o r r e s p o n d in g  S P L  c o n ta in s  th e  fo llo w in g  s ta te m e n t: 
(P / object :NAME gui-windows) 

• L O C AT IO N - C O N S T R AIN T  b e c o m e s  a  S p a tia l- L o c a tin g  C ir c u m s ta n c e  w ith in  th e  
c la u s e  r e a lis in g  th e  T AS K . I t is  r e fle c te d  b y  th e  fo llo w in g  b it o f S P L  c o d e : 
:spatial-locating(P / object :NAME gui-windows) 

• M E AN S - C O N S T R AIN T  is  r e a lis e d  b y  th e  R a n g e  o f R S T - M e a n s , w h e r e  th e  D o m a in  
c o r r e s p o n d s  to  th e  T AS K . T h e  fo llo w in g  b it o f S P L  c o d e  r e fle c ts  th is : 
(RST / RST-Means Manner 
   :Domain … 
   :Range(Range / dispositive-material-action  
     :lex use :ACTEE (P / object :NAME gui-windows))) 

• C O N D I T I O N - C O N S T R AIN T  is  r e a lis e d  b y  th e  D o m a in  o f R S T - L o g ic a l- C o n d itio n ,  
w h e r e  th e  R a n g e  c o r r e s p o n d s  to  th e  T AS K . T h e  fo llo w in g  b it o f S P L  c o d e  r e fle c ts  
th is : 
(RST / RST-Logical-Condition 
   :Domain(Range / dispositive-material-action  
     :lex use :ACTEE (P / object :NAME gui-windows) 
   :Range)) 

3.4 .2  I m p le m e n t a t io n  

T h e  a b o v e  s p e c ific a tio n  h a s  b e e n  im p le m e n te d  a s  th e  fo llo w in g  s y s te m , F ig u r e  1 5 . 
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Fig u re  1 5  - IN S T R U C T IO N -C O N S T R A IN T  

T h e  c h o o s e r  u n d e r ly in g  th e  I N S T R U C T I O N - C O N S T R AIN T  s y s te m  is  d is p la y e d  ( in  tw o  
p a r ts )  b e lo w . 
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Fig u re  1 6  - IN S T R U C T IO N -C O N S T R A IN T  c h o o s e r 

T h e  c h o ic e  w h e th e r  o r  n o t to  p la n  a  c o n s tr a in t fir s t o f a ll d e p e n d s  o n  th e  p r e s e n c e  o f a n y  
s u c h  c o n te n t in  th e  C O N S T R AIN T  s lo t o f th e  M E T H O D  to  w h ic h  th e  O n u s  r e fe r s . I f th e r e  
is  n o  s u c h  c o n te n t, th e r e  is  n o  C o n s tr a in t to  b e  p la n n e d . O th e r w is e , a  d e c is io n  is  to  b e  m a d e  
w h a t ty p e  o f C o n s tr a in t. T h is  d e c is io n  h a s  b e e n  im p le m e n te d  fo llo w in g  th e  s p e c ific a tio n s , a s  
fo llo w s : 

• S E P AR AT E - C O N S T R AIN T  if th e  te x t is  n o t " r u n n in g " ; 

• L O C AT I O N - C O N S T R AIN T  if w e  a r e  p la n n in g  " r u n n in g  te x t"  fo r  th e  c u r r e n t 
le v e l o f s te p s , a n d  th e  te x t is  to  b e  in  p e r s o n a l s ty le ; 

• M E AN S - C O N S T R AIN T  if th e  te x t is  to  b e  in  a c tiv e  v o ic e , a n d  th e  la n g u a g e  
e ith e r  R u s s ia n  o r  B u lg a r ia n ; 

• C O N D I T I O N - C O N S T R AIN T  if th e  te x t is  to  b e  in  a c tiv e  v o ic e , a n d  th e  la n g u a g e  
C z e c h . 

W h e th e r  a  te x t a t a  c u r r e n t le v e l is  to  b e  p la n n e d  a s  " r u n n in g  te x t"  o r  n o t is  a  d e c is io n  
m a d e  w h e n  p la n n in g  s e q u e n c in g , a n d  is  d is c u s s e d  in  th e  n e x t s e c tio n .  

T h e  S P L  c o d e  g e n e r a te d  b y  th e  s e n te n c e  p la n n e r  h a s  a lr e a d y  b e e n  g iv e n  in  th e  
s p e c ific a tio n s  a b o v e , a t le a s t a s  fa r  a s  th e  fo ld in g  in  o f th e  c o n s tr a in t in to  a n o th e r  S P L  is  
c o n c e r n e d . W e  w o u ld  lik e  to  r e m a r k  h e r e  th a t, a g a in , c o m p le x ity  is  n o t a n  is s u e  h e r e  -  th e  
te x t p la n n e r  is  fr e e  to  c r e a te  its  te x t p la n  to  a n y  le v e l o f r e c u r s iv e  d e p th , a n d  th e  s e n te n c e  
p la n n e r  w ill d e a l w ith . H e n c e , w e  c a n  fo r  e x a m p le  o b ta in  a n  S P L  c o m b in in g  a  
C O N D I T I O N - C O N S T R AIN T  a n d  a  s e q u e n c e  o f c o n ju n c tio n s , a s  in  " W h e n  u s in g  W in d o w s , 
d o  A, B , a n d  C ."  

P a r tic u la r ly , a s  th e  s p e c ific a tio n s  a lr e a d y  d is c u s s e d , if tw o  m e th o d s  h a v e  id e n tic a l 
c o n s tr a in ts  to  in d ic a te  th a t in  th e  s a m e  o p e r a tin g  s y s te m  th e r e  a r e  a lte r n a tiv e  w a y s  o f 
o b ta in in g  th e  s ta te d  g o a l, th e n  w e  s h o u ld  n o t c r e a te  a  s e n te n c e  p la n  tw o  id e n tic a l c o n s tr a in ts . 
I n s te a d , th e  m e th o d s  s h o u ld  b e  h e a d e d  b y  th e  c o n s tr a in t, a n d  th e n  a p p e a r  a s  a  d is ju n c tio n . 
T h e  te x t p la n  in   F ig u r e  1 7  s h o w s  h o w  th e  te x tp la n  lo o k s  lik e . N o te  th a t b e s id e s  th e  
d is ju n c tio n  th e r e  is  a ls o  a  c o n ju n c tio n .  

 

 

 



AG IL E  2 9  

 

 

 
Fig u re  1 7  - D is ju n c tio n  o v e r id e n tic a l c o n s tra in ts  

 

T h e  S P L  c o d e  th a t s p e c ifie s  th e  d is ju n c tio n  in  te x t p la n  ( fo r  C z e c h )  is  g iv e n  b e lo w . 
R o u g h ly , th e  s e n te n c e  tr a n s la te s  in to  " I f y o u  u s e  W in d o w s  c h o o s e  th e  3 p o in ts - o p tio n  fr o m  
th e  X  m e n u  in  th e  D r a w  Arc  p a n e l o r  c h o o s e  th e  Arc  m e n u  a n d  c h o o s e  th e  3 d - p o in t o p tio n " . 
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  (G1323412 / DISJUNCTION  
  :DOMAIN 

    (G1320889 / RST-LOGICAL-CONDITION  

    :RANGE (G1320887 / DISPOSITIVE-MATERIAL-ACTION  

     :LEX USE  

     :ACTEE 

           (|a18| / DM::OPERATING-SYSTEM OBJECT :LEX ELLIPSISZERO 

            :CLASS-ASCRIPTION 

         (|a19| / DM::GUI-WINDOWS :CONTEXTUAL-BOUNDNESS DM::YES))) 

    :DOMAIN 

       (|a22| / DM::CHOOSE  

     :PREFER-MENTION-AGENT-Q WITHHOLD  

     :ACTEE 

        (|a24| / DM::OPTION  

    :CLASS-ASCRIPTION 

                (|a25| / DM::GUI-THREE-POINTS  

    :CONTEXTUAL-BOUNDNESS DM::YES) 

             :CONTEXTUAL-BOUNDNESS DM::YES) 

         :SOURCE 

        (|a27| / THREE-D-LOCATION  

    :LEX NABI2DKA  

    :PROPERTY-ASCRIPTION 

        (G122405 / QUALITY  

    :LEX IKONOVY2  

    :PROPERTY-ASCRIPTION 

             (G122406 / QUALITY  

 :LEX PLOVOUCI2)) 

            :SPATIAL-LOCATING 

            (|a28| / THREE-D-LOCATION  

 :LEX PANEL  

 :PROPERTY-ASCRIPTION 

                 (G122436 / QUALITY :LEX NA2STROJOVY2)   
 
             :CLASS-ASCRIPTION 

                (|a29| / DM::GUI-DRAW  

                                    :CONTEXTUAL-BOUNDNESS DM::YES) 

                         :CONTEXTUAL-BOUNDNESS DM::YES) 

                   :CLASS-ASCRIPTION  

  (|a30| / DM::GUI-ARC  

                             :CONTEXTUAL-BOUNDNESS DM::YES) 

                 :CONTEXTUAL-BOUNDNESS DM::YES) 

         :ACTOR (HEARER / DM::USER  

             :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

   :RANGE 

      (G1323397 / CONJUNCTION  

         :DOMAIN 

       (|a38| / DM::CHOOSE  

  :ACTEE 

               (|a40| / DM::OPTION  

                    :CLASS-ASCRIPTION (|a41| / DM::GUI-ARC))  

           :SOURCE (|a43| / THREE-D-LOCATION :LEX NABI2DKA)  

           :ACTOR (HEARER / DM::USER  

                     :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 

   :RANGE 

     (|a47| / DM::CHOOSE  

        :PREFER-MENTION-AGENT-Q WITHHOLD  

        :ACTEE (|a49| / DM::OPTION  

                 :CLASS-ASCRIPTION (|a50| / DM::GUI-THREE-POINTS)) 

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

3.5  P la n n in g  o f s e q u e n c e  r e a lis a t io n  s t y le s  

3.5 .1  D e s c r ip t io n  o f t h e  p h e n o m e n a  

I n  o r d e r  fo r  a  r e a d e r  to  e a s ily  u n d e r s ta n d  h o w  to  a c c o m p lis h  th e  ta s k  to  w h ic h  th e  
in s tr u c tio n s  p e r ta in , th e  in s tr u c tio n a l te x t n e e d s  to  r e fle c t in  a  p e r s p ic u o u s  fa s h io n  th e  
h ie r a r c h ic a l o r g a n iz a tio n  o f th e  ta s k s  a t h a n d  a s  w e ll a s  th e  s e q u e n c e  o f s te p s  to  b e  c a r r ie d  
o u t. T h e  h ie r a r c h ic a l o r g a n iz a tio n  o f th e  ta s k s  is  r e fle c te d  s tr a ig h tfo r w a r d ly  b y  th e  
h ie r a r c h ic a l o r g a n iz a tio n  o f th e  te x t, o r  b y   th e  h y p o ta c tic  r e la tio n s h ip s  b e tw e e n  c la u s e s  
w ith in  c la u s e  c o m p le x e s . T h e  fo r m e r  is  a n  is s u e  o f la y o u t, w h ile  th e  la tte r  is  a  p a r t a n d  
p a r c e l o f a g g r e g a tio n  ( s e e  S e c tio n s  3 .3 .1  a n d  3 .3 .2 ) . T h e  la tte r  r e q u ir e s  th e  g e n e r a te d  te x t to  
r e fle c t th e  s e q u e n c in g  o f th e  b its  o f c o n te n t th a t a r e  b e in g  e x p r e s s e d , a n d  m a r k  th e  
s e q u e n c in g  o f s te p s  o v e r tly  w h e n  n e c e s s a r y . 

T h e  b its  o f c o n te n t a s  s p e c ifie d  in  a n  A-b o x  a r e  in h e r e n tly  s e q u e n tia lly  r e la te d . T h e  
a s s u m p tio n  is  th a t th e  o r d e r  o f s u b - s te p s  s p e c ifie d  in  a n  A-b o x  c o r r e s p o n d s  to  th e  o r d e r  in  
w h ic h  th e  s te p s  a r e  to  b e  c a r r ie d  o u t. T h e r e fo r e , th e  g e n e r a te d  in s tr u c tio n s  n e e d  to  r e fle c t 
th is  u n d e r ly in g  " s e q u e n c in g "  o f s te p s . T h e  s tr a ig h tfo r w a r d  w a y  o f r e fle c tin g  th e  s te p  
s e q u e n c e s  is  b y  o r d e r in g  o f th e  s e n te n c e s  in  th e  o u tp u t. H o w e v e r , w h e n  th e  in p u t c o n te n t 
g e ts  m o r e  c o m p le x , m o r e  e la b o r a te  s tr u c tu r in g  o f th e  g e n e r a te d  te x t b e c o m e s  n e e d e d . T w o  
a lte r n a tiv e s  o f r e a lis in g  s u c h  m o r e  c o m p le x  c o n te n t b y  a  w e ll- s tr u c tu r e d  te x t a r e  
d e m o n s tr a te d  in  F ig u r e  1 8  a n d  F ig u r e  1 9  ( r e p e a te d  fr o m  [ T E X S 3 ] , s e c tio n  3 .2 .1 , w h e r e  th e y  
w e r e  d is c u s s e d  in  m o r e  d e ta il) . 

 

T o  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   

1 . D r a w  a  lin e  s e g m e n t. 

 F ir s t s ta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e s e  M E T H O D s : 
W in d o w s : F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 
D O S  a n d  U N I X : F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

 T h e n  s p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t a n d  th e  e n d p o in t o f th e  lin e  s e g m e n t. 

2 . D r a w  a n  a r c  s e g m e n t. 

 F ir s t s w itc h  to  Ar c  m o d e  b y  e n te r in g  a . T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s . S e le c t 
O K .  
T h e n  s p e c ify  th e  e n d p o in t o f th e  a r c .  

3 . D r a w  a n o th e r  lin e  s e g m e n t. 

 F ir s t r e tu r n  to  L in e  m o d e  b y  e n te r in g  l. T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s . S e le c t 
O K .  
T h e n  e n te r  th e  d is ta n c e  a n d  a n g le  o f th e  lin e  in  r e la tio n  to  th e  e n d p o in t o f th e  a r c .  

4 . P r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 
Fig u re  1 8 : A  c o m b in a tio n  o f s e q u e n c e  s ty le s : u s in g  n u m b e re d  lis t fo r th e  to p -le v e l G O A L s , a n d  

e x p lic it s e q u e n c e  d is c o u rs e  m a rk e rs  fo r th e  lo w e r-le v e l G O A L s , a lo n g  w ith  a g g re g a tio n . 
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To  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   

F ir s t d r a w  a  lin e  s e g m e n t. 

 1 . S ta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e s e  M E T H O D s : 
W in d o w s : F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 
D O S  a n d  U N I X : F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

 2 . S p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t. 
3 . S p e c ify  th e  e n d p o in t o f th e  lin e  s e g m e n t. 

T h e n  d r a w  a n  a r c  s e g m e n t. 

 1 . E n te r  a  to  s w itc h  to  Ar c  m o d e . T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s .  
2 . S e le c t O K . 
3 . S p e c ify  th e  e n d p o in t o f th e  a r c .  

T h e n  d r a w  a n o th e r  lin e  s e g m e n t. 

 1 . E n te r  l to  r e tu r n  to  L in e  m o d e . T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s .  
2 . S e le c t O K .  
3 . E n te r  th e  d is ta n c e  a n d  a n g le  o f th e  lin e  in  r e la tio n  to  th e  e n d p o in t o f th e  a r c .  

F in a lly , p r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 
Fig u re  1 9 : A  c o m b in a tio n  o f s e q u e n c e  s ty le s : u s in g  e x p lic it s e q u e n c e  m a rk e rs  fo r th e  to p -le v e l 

G O A L s  w ith in  th e  lis t o f s te p s , a n d  a  n u m b e re d  lis t fo r th e  lo w e r-le v e l s te p s . 

 

W e  h a v e  d is c u s s e d  in  d e ta il v a r io u s  a lte r n a tiv e  w a y s  o f r e a liz in g  c o m p le x  c o n te n t in  
S e c tio n  3 .2  in  th e  [ T E X S 3 ]  d e liv e r a b le . I n  [ T E X S 3 ]  s e c tio n  3 .2 .1 , w e  s u b s ta n tia te d  th e  n e e d  
fo r  e x p lic it m a r k in g  o f s e q u e n c e s  a s  a  m e a n s  to  fa c ilita te  a  r e a d e r 's  o r ie n ta tio n  in  te x t 
d e s c r ib in g  c o m p le x  s tr u c tu r e d  ta s k s . E s s e n tia lly , w e  p r o p o s e d  to  d is tin g u is h  b e tw e e n  th e  
fo llo w in g  se q u e n c e  r e a liz a tio n  sty le s: 

�
R u n n in g  te x t s e q u e n c e  

�
U n m a r k e d  r u n n in g  te x t s e q u e n c e  ( r e a lis e d  b y  a  c o n tin u o u s  p a r a g r a p h  w h e r e  th e  
e le m e n ts  in  th e  s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  m a r k e r s )  

�
L in g u is tic a lly  m a r k e d  r u n n in g  te x t s e q u e n c e  ( r e a lis e d  b y  a  c o n tin u o u s  p a r a g r a p h  
w h e r e  th e  e le m e n ts  in  th e  s e q u e n c e  in c lu d e  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

�
L is t s e q u e n c e s  

�
U n m a r k e d  lis t s e q u e n c e s  ( r e a lis e d  b y  b u lle t lis ts  in  w h ic h  th e  e le m e n ts  in  th e  
s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

�
N u m b e r e d  lis t s e q u e n c e s  ( r e a lis e d  b y  n u m b e r e d  lis ts  in  w h ic h  th e  e le m e n ts  in  th e  
s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s  in  a d d itio n  to  th e  
n u m b e r in g , w h ic h  in  its e lf c o n s titu te s  s u ffic ie n t o v e r t s e q u e n c e  m a r k in g )  

�
L in g u is tic a lly  m a r k e d  lis t s e q u e n c e s  ( r e a lis e d  b y  lis ts  o f e le m e n ts  in  w h ic h  th e  
e le m e n ts  in  th e  s e q u e n c e  in c lu d e  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

B y  (lin g u istic )  se q u e n c e  d isc o u r se  m a r k e r s w e  m e a n  e x p r e s s io n s  lik e  'fir s tly ', 's e c o n d ly ', 
'fir s t', 's e c o n d ', 'th ir d ', e tc ., 'n o w ', 'th e n ', 'fin a lly ', 'la s tly ', 'fu r th e r ', e tc . ( a n d  th e ir  B u lg a r ia n , 
C z e c h  a n d  R u s s ia n  c o u n te r p a r ts , s e e  F ig u r e  2 1  b e lo w ) . T h e  fo llo w in g  e x a m p le s  ( 1 ) , ( 2 )  a n d  
( 3 )  illu s tr a te  s im p le  s e q u e n c e s  e m p lo y in g  th e  th r e e  d iffe r e n t s e q u e n c e  r e a lis a tio n  s ty le s  o f 
th e  s a m e  fr a g m e n t o f c o n te n t in  E n g lis h , C z e c h , B u lg a r ia n  a n d  R u s s ia n . T h e  c o r r e s p o n d in g  
c o n te n t m o d e l is  s h o w n  in  F ig u r e  2 0 . 
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( 1 )  Nu m b e r e d  lis t  

( a )  En g lis h  

1 . C h o o s e  Ele m e n t P ro p e rtie s . T h e  Ele m e n t P ro p e rtie 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 ltilin e  e le m e n t in  th e  Ele m e n t P ro p e rtie s  d ia lo g  b o x .  

3 . S e le c t A d d  to  a d d  th e  e le m e n t.  

( b )  C z e c h  

1 . V y b e r te  Ele m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  Ele m e n t P ro p e rtie s .  

2 . V  d ia lo g o v é m  o k n
�
 Ele m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti � á r y .  

3 . P r o  p � id á n í e le m e n tu  v y b e r te  A d d .  

( c )  B u lg a r ia n  

1 . �����	��
�����   Ele m e n t P ro p e rtie s . �������������  ���  ����������������	���  �	
�������
����  Ele m e n t P ro p e rtie s .  

2 .  "!����#������  ���$%���������&�����  &��  ���	��$%��&���  &��  $('�������	��&�������  �  �������	�����������  ��
�������
����  Ele m e n t 
P ro p e rtie s .  

3 . �����	��
�����   A d d , ���  ���  �������������  ������$%��&��� .  

( d )  R u s s ia n  

1 . )*�,+-$.����  /�&�����/�'  Ele m e n t P ro p e rtie s . ��������������  �������	�����������  ��/�&��  Ele m e n t P ro p e rtie s . 

2 .   �������	����������$  ��/�&��  Ele m e n t P ro p e rtie s  ������������  ��$%��01��&����  2,�	��$%��&���  $('��	3,����	��&����   

3 . )*�,+-$.����  /�&�����/�'   A d d , 4�5	687(9  :.687<;<=�>�5�?  @BADC<E"C<F�5 .  

( 2 )  L in g u is t ic a lly  m a r k e d  lis t  

( a )  En g lis h  

F ir s t c h o o s e  Ele m e n t P ro p e rtie s . T h e  Ele m e n t P ro p e rtie s  d ia lo g  b o x  a p p e a r s .  

T h e n  e n te r  th e  o ffs e t o f th e  m u ltilin e  e le m e n t in  th e  Ele m e n t P ro p e rtie s  d ia lo g  b o x .  

F in a lly  s e le c t A d d  to  a d d  th e  e le m e n t.  

( b )  C z e c h  

N e jp r v e  v y b e r te  Ele m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  Ele m e n t P ro p e rtie s .  

P o to m  v  d ia lo g o v é m  o k n
�
 Ele m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti � á r y .  

N a k o n e c  v y b e r e t A d d  p r o  p � id á n í to h o to  e le m e n tu .  

( c )  B u lg a r ia n  
G �&���H�����  �����	��
�����   Ele m e n t P ro p e rtie s . �������������  ���  ����������������	���  �	
�������
����  Ele m e n t P ro p e rtie s . 
I �	���  ������  ��!�����������  ���$%���������&�����  &��  �,�	��$%��&���  &��  $('	�B����	��&������  �  �������	�����������  �	
�������
����  Ele m e n t 

P ro p e rtie s . 

)*��/�
��,�  ���J����
��#��  A d d , ���  ���  �����	��������  �,�	��$%��&��� .  

( d )  R u s s ia n  
I &���H�����  &��,+-$.����  /�&�����/�'  E le m e n t P r o p e r tie s . ��������������  �������	�����������  ��/�&��  E le m e n t P r o p e r tie s . 
K �,���$  �������	����������$  ��/�&��  E le m e n t P r o p e r tie s  ���������	���  ��$%��01��&����  2��	��$%��&���  $('��	3,����	��&���� .  

�  &��/���&����  )*�,+*$%����  /�&�����/�'   Ad d , H�����	L  ������������3  2,�	��$%��&�� . 
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( 3 )  Lin g u is t ic a lly  m a r k e d  r u n n in g  t e x t  

( a )  En g lis h  

F ir s t 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 . T h e n  e n te r  th e  o ffs e t o f 
th e  m u ltilin e  e le m e n t in  th e  E le m e n t P r o p e r tie s  d ia lo g  b o x . F in a lly  s e le c t Ad d  to  a d d  th e  e le m e n t.  

( b )  C z e c h  

N e jp r v e  v y b e r te  Ele m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  Ele m e n t P ro p e rtie s . P o to m  
v  d ia lo g o v é m  o k n

�
 Ele m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti � á r y . N a k o n e c  v y b e r te  A d d  

p r o  p � id á n í to h o to  e le m e n tu .  

( c )  B u lg a r ia n  
�����	��
	����

 �	�������	� � �   Ele m e n t P ro p e rtie s . � ����������  ���  ��� ��������� � ���   ��  �  ����!  Ele m e n t P ro p e rtie s . "#� ���  
������

 
��$	� ���	� � �  ���% ��� ������� � ��  

���
 � � � % � �����  �	�  %'&��(� � � � � � �����  �  ��� ��������� � �   ��  �  ����!  

Ele m e n t P ro p e rtie s . ) ��* � ���  �	�������	� � �  A d d , � �  � �  �  � ��� � � �  � � � % � ����� .  

( d )  R u s s ia n  
"#�	��
	�����

 
���,+-% � � �  *��	  *�&  E le m e n t P r o p e r tie s . � ���� � � � �  ��� ���������� �  �*���  E le m e n t P r o p e r tie s . .��,� � %  �	� �����������%  

�*�� �  E le m e n t P r o p e r tie s  
��� ���	� � �  � % ��/0� � �	�  1 � � % � �����  %'&���2,� � � � � �	� . 3  ����*��� ��!  ) ��+-% � � �  *��	  *�&   Ad d , 


��� ��4  �  � ��� � ��2  1 � � % � ��� . 

 

As  is  a p p a r e n t fr o m  th e  c la s s ific a tio n  o f th e  s e q u e n c e  s ty le s  a b o v e , is s u e s  o f la y o u t a n d  
lin g u is tic s  r e a lis a tio n  a r e  in te r tw in e d  in  th e  a r e a  o f s e q u e n c e  r e a lis a tio n : W h ile  th e  
d is tin c tio n  b e tw e e n  a  lis t a n d  a  r u n n in g  te x t is  a  m a tte r  o f la y o u t c h o ic e , th e  d is tin c tio n  
b e tw e e n  n u m b e r in g  a n d  d is c o u r s e  m a r k e r s  is  a  m a tte r  o f lin g u is tic  r e a lis a tio n  c h o ic e , 
a c c o m p a n ie d  b y  e x p lic it m a r k in g  o f th e  te x t s tr u c tu r e . T h e  te x t p la n n in g  a p p r o a c h  w e  a r e  
p r e s e n tin g  h e r e  tr ie s  to  b a la n c e  o u t th e  u s e  o f th e  v a r io u s  s e q u e n c e  s ty le s  in  o r d e r  to  a c h ie v e  
n a tu r a lly  s tr u c tu r e d  a n d  e a s y  to  c o m p r e h e n d  te x ts . 

As  w e  h a v e  a ls o  a r g u e d  in  [ T E X S 3 ]  s e c tio n  3 .2 .1 , it is  n o t s a tis fa c to r y  to  u s e  o n e  a n d  th e  
s a m e  fix e d  s ty le  in  a  c o m p le x  te x t. R a th e r , th e  r e a lis a tio n  o f c o m p le x  ta s k - c o n te n t in  a  s in g le  
c o n tin u o u s  te x t r e q u ir e s  a  c o m b in a tio n  o f v a r io u s  s e q u e n c e  r e a lis a tio n  s ty le s , a lte r n a tin g  
b e tw e e n  la y o u t a n d  e x p lic it m a r k in g  to  r e fle c t s e q u e n c e s  a t d iffe r e n t le v e ls  w ith in  th e  
h ie r a r c h ic a l s tr u c tu r e  o f d e s c r ib e d  ta s k  d e s c r ib e d  in  th e  te x t. F ig u r e  1 8  a n d  F ig u r e  1 9  a b o v e  
s h o w  tw o  a lte r n a tiv e  r e a lis a tio n s  o f a  c o m p le x  te x t, w h e r e  d iffe r e n t c o m b in a tio n s  o f 
s e q u e n c e  s ty le s  a r e  e m p lo y e d  in  a  s u ita b le  a n d  n a tu r a l w a y . T h e  te x t in  F ig u r e  1 8  u s e s  
n u m b e r e d  lis t fo r  th e  to p - le v e l G O AL s , a n d  e x p lic it s e q u e n c e  d is c o u r s e  m a r k e r s  fo r  th e  
lo w e r - le v e l G O AL s , a lo n g  w ith  a g g r e g a tio n , w h ile  th e  te x t in  F ig u r e  1 9  u s e s  e x p lic it 
s e q u e n c e  m a r k e r s  fo r  th e  to p - le v e l G O AL s  w ith in  th e  lis t o f s te p s , a n d  a  n u m b e r e d  lis t fo r  
th e  lo w e r - le v e l s te p s . 

T h e  d e c is io n s  c o n c e r n in g  s e q u e n c e  r e a lis a tio n  s ty le s  a r e  c lo s e ly  r e la te d  to  th e  d e c is io n s  
c o n c e r n in g  a g g r e g a tio n . I n  th is  s e c tio n , w e  d is c u s s  e x p lic it s e q u e n c e  m a r k in g  o n  s e p a r a te  
s e n te n c e s  in  a  p r o c e d u r a l te x t; n o te  h o w e v e r , th a t e v e r y  s e n te n c e  c a n  b e  a  c o m p le x  o n e , i.e . 
a  r e s u lt o f a g g r e g a tio n . T h e  e x p lic it s e q u e n c e  m a r k in g  d e s c r ib e d  in  th is  s e c tio n  r e s u lts  in  
u s in g  a  p a r tic u la r  s e q u e n c e  r e a lis a tio n  s ty le  fo r  s u c h  a  s e n te n c e  a s  a  w h o le . T h e  
s p e c ific a tio n s  a n d  im p le m e n ta tio n  r e g a r d in g  e x p lic it m a r k in g  o f s e q u e n c e s  w ith in  a g g r e g a te d  
c la u s e  c o m p le x e s  u s in g  c o n ju n c tio n  a r e  d is c u s s e d  in  S e c tio n s  3 .2 .3  a n d  3 .2 .5 , r e s p e c tiv e ly . 
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Fig u re  2 0 : C o n te n t m o d e l fra g m e n t fo r th e  te x t fra g m e n t re a lis e d  in  (1 ), (2 ) a n d  (3 ). 

3.5 .2  T h e  s p e c ific a t io n s  fo r  s e q u e n c e  r e a lis a t io n  s t y le s  

I n  [ T E X S 3 ]  s e c tio n  3 .2 .2  w e  p r e s e n te d  a n  in itia l fo r m a lis a tio n  o f o u r  a p p r o a c h  to  p la n n in g  
s e q u e n c e  r e a lis a tio n  s ty le s  in  th e  fu ll p r o c e d u r a l te x ts  g e n e r a te d  in  AG I L E . As  th e  w o r k  
p r o g r e s s e d , w e  d e v e lo p e d  b e tte r  e la b o r a te d  s p e c ific a tio n s , w h ic h  w e  p r e s e n t in  th is  s e c tio n . 

O b v io u s ly , th e  d e c is io n s  c o n c e r n in g  s e q u e n c e  r e a lis a tio n  n e e d  to  b e  c lo s e ly  c o u p le d  w ith  
th e  d e c is io n s  c o n c e r n in g  a g g r e g a tio n . T h e r e fo r e , th e  e n tr a n c e  c o n d itio n  fo r  th e  p la n n in g  o f 
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s e q u e n c e  s ty le  r e a lis a tio n  is  th a t w e  a r e  g e n e r a tin g  a  s e q u e n c e  o f a t le a s t tw o  s e p a r a te , i.e . 
n o n - a g g r e g a te d  S U B S T E P S .  

T h e  d e c is io n s  a b o u t th e  s e q u e n c e  m a r k in g  s ty le  a r e  o n ly  m a d e  w h e n  th e  fir s t e le m e n t o f a  
s e q u e n c e  is  r e a c h e d . T h e  s ty le  fo r  a n y  s u b s e q u e n t e le m e n ts  in  th e  s a m e  s e q u e n c e  n e e d s  to  b e  
th e  s a m e . F o r  th is  a n d  o th e r  r e a s o n s , w e  n e e d  d is tin g u is h  b e tw e e n  th e  fir s t a n d  s u b s e q u e n t 
e le m e n ts  o f a  s e q u e n c e . T h e  fo llo w in g  s y s te m  a llo w s  u s  to  k e e p  tr a c k  o f s e q u e n c e -
c o n tin u in g  e le m e n ts :  

 

System: SEQUENCE-MEMBERSHIP 

    Task 
�
 

[sequence-next-member] 
[not-sequence-next-member] 

 

Chooser: SEQUENCE-MEMBERSHIP-CHOOSER 

If the element continues a sequence  

Then choose sequence-next-member  

Else choose not-sequence-next-member 

S im ila r ly , w e  n e e d  to  d is tin g u is h  b e tw e e n  th e  fir s t a n d  s u b s e q u e n t e le m e n ts  o f a  
c o n jo in e d  s e q u e n c e  o f ta s k s . T h e  fo llo w in g  s y s te m  a llo w s  u s  to  k e e p  tr a c k  o f s e q u e n c e -
c o n tin u in g  e le m e n ts  in  a  c o n ju n c tio n :  

 

System: CONJUNCTION-MEMBERSHIP 

    Task 
�
 

[conjoined-next-member] 
[not-conjoined-next-member] 

 

Chooser: CONJUNCTION-MEMBERSHIP-CHOOSER 

If the element continues a conjoined sequence  

Then choose conjoined-next-member  

Else choose not-conjoined-next-member 

 

T h e  fir s t s y s te m  th a t m a k e s  a  d e c is io n  a b o u t s e q u e n c e  r e a lis a tio n  is  th e  fo llo w in g  o n e , 
w h ic h  d e c id e s  w h e th e r  to  u s e  a  r u n n in g  te x t o r  a  lis t. T h e  in p u t c o n d itio n  is  q u ite  
c o m p lic a te d , in  o r d e r  to  c a p tu r e  a ll e le m e n ts  in  a n y  s e q u e n c e , in c lu d in g  th e  la s t o n e  o r  th e  
fir s t o n e  o f a  g r o u p  o f c o n jo in e d  ta s k s . 

 

System: SEPARATE-INSTRUCTION-TASKS-SEQUENCE: 

More-Separate-Tasks OR 
(no-more-tasks AND sequence-next-member) OR 
(more-conjoined-tasks AND not-sequence-next-member) OR 
(not-conjoined-next-member AND sequence-next-member) 

�
 

[Running-Tasks] 
[List-Tasks] 

T h e  c h o ic e  b e tw e e n  lis t a n d  r u n n in g  te x t is  to  a  g r e a t d e g r e e  d e te r m in e d  b y  th e  g e n r e  o f 
s te p - b y - s te p  in s tr u c tio n s  in  p r o c e d u r a l s ty le . T h e  to p - le v e l o f p r o c e d u r a l in s tr u c tio n  s te p s  is  
r e a lis e d  a s  a  lis t, p r o v id e d  th e r e  a r e  a t le a s t tw o  s te p s . At a n y  lo w e r  le v e l, s im p le  c o n te n t is  
r e a lis e d  a s  a  r u n n in g  te x t, w h ile  c o m p le x  c o n te n t is  r e a lis e d  a s  a  lis t. T h e  fo llo w in g  c h o o s e r  
r e fle c ts  th is  d e c is io n . 
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Chooser: SEPARATE-INSTRUCTION-TASKS-SEQUENCE-CHOOSER: 

If at the top-level in A-box,  
Then choose List-Tasks 
Else 

If at any lower level in A-box 
which has no more than four SUBSTEPS 
and the SUBSTEPS are simplex  
and have no Constraints,  

Then choose Running-Tasks 
Else choose List-Tasks 

 

N o te  th a t th e  to p - le v e l s e q u e n c e  is  a lw a y s  r e a lis e d  a s  a  lis t. An y  fu r th e r  e m b e d d e d  le v e l c a n  
b e  a  lis t o r  a  r u n n in g  te x t ( if it c o n ta in s  o n ly  s im p le x  S U B S T E P S  w ith  n o  a lte r n a tiv e  
M E T H O D s  d is tin g u is h e d  b y  C o n s tr a in ts ) .  

T h e  n e x t d e c is io n  to  m a k e  is  w h e th e r  to  m a r k  a  s e q u e n c e  e x p lic itly  o r  n o t. T h is  d e c is io n  
c a n  a ls o  b e  m a d e  w h e n  a  s e p a r a te  ta s k  w h ic h  is  a  s e q u e n c e  m e m b e r  is  b e in g  in s e r te d . F o r  
r u n n in g  te x t w e  c a n  c h o o s e  b e tw e e n  e x p lic it m a r k in g  a n d  n o  m a r k in g . F o r  lis ts  o f ta s k s , w e  
a lw a y s  u s e  e x p lic it m a r k in g . T h e  r e a s o n  fo r  th is  is  to  a v o id  c o n fu s io n  o f a  s te p  s e q u e n c e  
w ith  a  lis t o f a lte r n a tiv e  m e th o d s . W h e n  a lte r n a tiv e  m e th o d s  a r e  r e a liz e d  a s  s e p a r a te  o n e s , 
th e y  a r e  fo r m a tte d  a s  a  b u lle t lis t in  th e  o u tp u t. S o , w e  h a v e  tw o  s y s te m s  m a k in g  th is  
d e c is io n , s p e c ifie d  a s  fo llo w s : 

 

System: SEPARATE-LIST-INSTRUCTION-TASKS-SEQUENCE-MARKING: 

List-Tasks 
�
 

[Explicit-Marking-List-Tasks] 
 

System: SEPARATE-RUNNING-INSTRUCTION-TASKS-SEQUENCE-MARKING: 

Running-Tasks 
�
 

[Explicit-Marking-Running-Tasks] 
[No-Marking-Running-Tasks] 
  

T h e  to p - le v e l o f in s tr u c tio n s  a lw a y s  u s e s  e x p lic it m a r k e r s , fo r  th e  lo w e r  le v e ls  w e  m a k e  th e  
fo llo w in g  m o r e  e la b o r a te  d e c is io n : w e  u s e  e x p lic it m a r k in g  o f s e q u e n c e s  in  lis ts , n o  m a r k in g  
o f s e q u e n c e s  in  r u n n in g  te x ts  w h ic h  h a v e  le s s  th a n  th r e e  e le m e n ts  ( i.e ., in  s e q u e n c e s  o f ju s t 
tw o  e le m e n ts ) , a n d  e x p lic it m a r k in g  o f s e q u e n c e s  in  r u n n in g  te x ts  w h ic h  h a v e  m o r e  th a n  tw o  
e le m e n ts . T h e  c r ite r ia  fo r  a  r u n n in g  te x t a r e  c a p tu r e d  a s  fo llo w s .  

 

Chooser: RUNNING-INSTRUCTION-TASKS-SEQUENCE-MARKING-CHOOSER: 

If there are less than three tasks,  

Then choose No-Marking-Running-Tasks 

 Else choose Explicit-Marking-List-Tasks 

 

E x p lic it s e q u e n c e  m a r k in g  is  o n ly  u s e d  if th e r e  a r e  a t le a s t tw o  S U B S T E P S . H o w e v e r , th is  
d o e s  n o t n e e d  to  b e  e x p r e s s e d  a s  a  s e p a r a te  c o n d itio n , b e c a u s e  th e  s e q u e n c e  r e a lis a tio n  
d e c is io n  p r o c e s s  is  o n ly  tr ig g e r e d  fo r  s e q u e n c e s  c o n ta in in g  a t le a s t 2  e le m e n ts .  

M o r e o v e r , th e r e  is  s o m e  in te r p la y  b e tw e e n  th e  c h o ic e  o f lis t v s . r u n n in g  te x t a n d  e x p lic it 
s e q u e n c e  m a r k in g , s o  w e  in tr o d u c e  th e  fo llo w in g  s y s te m s : 
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System: RUNNING-INSTRUCTION-TASKS-SEQUENCE-MARKING: 

Running-Tasks AND Explicit-Marking-Tasks 
�
 

[Linguistically-Marked-Running] 

 

System: LIST-INSTRUCTION-TASKS-SEQUENCE-MARKING: 

List-Tasks and Explicit-Marking-Tasks 
�
 

[Linguistically-Marked-List] 
[Numbered-list] 

Alth o u g h  it is  to  a  c e r ta in  d e g r e e  a  m a tte r  o f s ty lis tic  c h o ic e  w h e th e r  to  u s e  n u m b e r in g  o r  
lin g u is tic  d is c o u r s e  m a r k e r s  fo r  th e  to p  le v e l, w e  d e c id e d  to  m a k e  th is  d e c is io n  
a u to m a tic a lly , a s  to  r e lie v e  th e  u s e r  o f th e  AG I L E  s y s te m  o f th is  d e c is io n  b u r d e n . W e  d e c id e  
a s  fo llo w s : if th e r e  a r e  u p  to  th r e e  e le m e n ts  in  th e  to p - le v e l s e q u e n c e , lin g u is tic  m a r k e r s  a r e  
u s e d , o th e r w is e  w e  u s e  n u m b e r in g .  

T h e  r e a lis a tio n  o f th e  lo w e r - le v e l S U B S T E P S  c a n  th e n  ta k e  a  c o m p le m e n ta r y  fo r m , in  
o r d e r  to  a v o id  r e p e titio n . S o , if th e  to p - le v e l u s e s  lin g u is tic  m a r k e r s , th e  s e c o n d - le v e l c a n  
u s e  n u m b e r e d  lis t. I f th e  to p - le v e l u s e s  n u m b e r e d  lis t, th e  s e c o n d - le v e l c a n  u s e  lin g u is tic  
m a r k e r s . An d  s o  o n  fo r  fu r th e r  lo w e r  le v e ls . 

 

Chooser: LIST-INSTRUCTION-TASKS-SEQUENCE-CHOOSER: 

If at the top-level in A-box,  
Then  

If there are at most three top-level PROCEDUREs,  
Then choose Linguistically-Marked-List 
Else choose Numbered-List 

 Else 

If the top-level used Linguistic-Markers-Tasks, 
Then choose Numbered-List 
Else choose Linguistically-Marked-List 

 

L a s t b u t n o t le a s t, w e  h a v e  to  p la n  th e  e x a c t r e a lis a tio n  o f th e  s e q u e n c e  m a r k e r . T h is  
h a p p e n s  in  a lik e  fa s h io n  fo r  n u m b e r e d  lis ts  a n d  lin g u is tic a lly  m a r k e d  lis ts . B e lo w , w e  d is c u s s  
e a c h  o f th e m  in  tu r n . 

F o r  n u m b e r e d  lis ts , th e  n u m b e r in g  its e lf is  n o t a n  is s u e  fo r  th e  te x t p la n n e r , b e c a u s e  
n u m b e r in g  o f lis t e le m e n ts  is  d o n e  th r o u g h  H T M L  m a r k - u p  w h ic h  is  th e n  in te r p r e te d  b y  a  
s u ita b le  v ie w e r , e .g . M ic r o s o ft E x p lo r e r  in  th e  F in a l P r o to ty p e  o f th e  AG I L E  s y s te m . T h e  
H T M L  m a r k - u p  is  in s e r te d  a s  a n  a n n o ta tio n  in to  th e  S P L s  b y  th e  s e n te n c e  p la n n e r  ( c f. 
[ T E X M 2 ]  a n d  [ T E X M 1 ] ) . H o w e v e r , w e  d o  p e r fo r m  s o m e  p la n n in g  o f th e  n u m b e r in g , in  
o r d e r  to  a id  th e  s e n te n c e  p la n n e r  in  in s e r tin g  th e  a p p r o p r ia te  H T M L  m a r k - u p  in  a c c o r d a n c e  to  
h o w  m a n y - th  e le m e n t o f a  lis t is  b e in g  m a r k e d .  

 

Gate: NUMBER-MARKER-INSERT 

    Numbered-List 
�
 

    Number-Inserted 

       (INSERT NUMBER-MARKER) 
       (CONFLATE NUMBER-MARKER TASK) 
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T h e  fo llo w in g  s y s te m s  in s e r t th e  a p p r o p r ia te  r e a lis a tio n  c o n s tr a in ts  d e p e n d in g  o n  h o w  m a n y -
th  e le m e n t o f a  lis t is  b e in g  m a r k e d : 

 

Gate: NUMBER-FIRST 

Number-Inserted AND Not-Sequence-Next-Member 
�
 

Number-First 

  (INSERT Number-FIRST) 
      (CONFLATE Number-First Number-Marker) 
 

Gate: NUMBER-LAST 

Number-Inserted AND Sequence-Next-Member AND  
no-more-tasks AND Not-Conjoined-Next-Member 

�
 

     Number-Last  

  (INSERT Number-Last) 
  (CONFLATE Number-Last Number-Marker) 
  

Gate: NUMBER-RELATIVE  

   Number-Inserted AND Sequence-Next-Member  
   AND more-tasks 

�
 

Sequence-Marker-relative  
  (INSERT Number-relative) 
  (CONFLATE Number-relative Number-Marker) 
  

T h e  d e c is io n s  m a d e  fo r  s e q u e n c e s  m a r k e d  b y  e x p lic it lin g u is tic  d is c o u r s e  m a r k e r s , 
p r o c e e d  lik e w is e . F ir s t, a n  e x p lic it s e q u e n c e  d is c o u r s e  m a r k e r  is  in s e r te d  in to  th e  te x t p la n .  

 

Gate: SEQUENCE-MARKER-INSERT 

    Linguistically-Marked-List OR Linguistically-Marked-Running 
�
 

    Sequence-Marker-Inserted 

       (INSERT SEQUENCE-MARKER) 
       (CONFLATE SEQUENCE-MARKER TASK) 

 

U n lik e  th e  lis t n u m b e r in g , th e  lin g u is tic  m a r k e r s  in  r u n n in g  te x t a s  w e ll a s  in  a n  e x p lic itly  
lin g u is tic a lly  m a r k e d  lis t a r e  r e a lis e d  b y  th e  le x ic o - g r a m m a r . I n  p a r tic u la r , th e y  a r e  r e a lis e d  
a s  te x tu a l c o n ju n c tiv e  e x p r e s s io n s . T h e  S P L  p r o d u c e d  b y  th e  T S M  th u s  n e e d s  to  c o n ta in  
s u ffic ie n t in fo r m a tio n  to  e n a b le  th e  g r a m m a r  to  r e a lis e  th e  te x tu a l c o n ju n c tiv e  fo r  a  g iv e n  
e le m e n t in  a  s e q u e n c e  a p p r o p r ia te ly . T h e  c h o ic e  d e p e n d s  n o t o n ly  o n e  th e  p o s itio n  in  th e  
s e q u e n c e , b u t a ls o  o n  th e  le n g th  o f th e  s e q u e n c e . F ig u r e  2 1  s h o w s  th e  d iffe r e n t lin g u is tic  
m a r k e r s  u s e d  in  e a c h  la n g u a g e  d e p e n d in g  o n  h o w  m a n y  e le m e n ts  th e r e  a r e  in  a  s e q u e n c e . 
 

• En g lis h :  
2  e le m e n ts : Fir s t, N o w  
3  a n d  m o r e  e le m e n ts : Fir s t, ( T h e n ) + 2 , Fin a lly  

                                                

 
2   ( T h e n ) +  m e a n s  o n e  o r  m o r e  o c c u r r e n c e s  o f 'th e n '. 
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• Bu lg a r ia n :  
2  e le m e n ts : 

���������	��
�
, ����� �  

3  a n d  m o r e  e le m e n ts : 
������������
�

,  � 
 ���  
������

, � ���������  

• C z e c h :  
2  e le m e n ts : N e jp r v e , N y n í 
3  a n d  m o r e  e le m e n ts : N e jp r v e , ( P o to m )  + , N a k o n e c  

• R u s s ia n :  
2  e le m e n ts : � ��������
�� , � �� �!  ( "#�%$�� �'&  is  a ls o  p o s s ib le , b u t th e  c o n te x t o f its  u s a g e  
is  r e s tr ic te d  to  th e  h e r e - a n d - n o w  in te r a c tio n  s ty le )  
3  a n d  m o r e  e le m e n ts : � �����	��
��  , � �� �( , )  

�������� ��*  
 

Fig u re  2 1 : D iffe re n t lin g u is tic  m a rk e rs  d e p e n d in g  o n  th e  n u m b e r o f e le m e n ts  in  a  s e q u e n c e  

 
T h e  fo llo w in g  s y s te m s  in s e r t th e  a p p r o p r ia te  r e a lis a tio n  c o n s tr a in ts : 

 

Gate: SEQUENCE-MARKER-FIRST 

Sequence-Marker-Inserted AND Not-Sequence-Next-Member +  
Sequence-Marker-First 

    (REALIZE-WITH SEQUENCE-MARKER :conjunctive sequence-first) 

 

System: SEQUENCE-MARKER-LAST 

Sequence-Marker-Inserted AND Sequence-Next-Member  
AND no-more-tasks AND Not-Conjoined-Next-Member +  

     Sequence-Marker-Last  

(REALIZE-WITH SEQUENCE-MARKER :conjunctive sequence-last) 

Sequence-Marker-Other    
(REALIZE-WITH SEQUENCE-MARKER :conjunctive sequence-other) 

 

Chooser: SEQUENCE-MARKER-LAST-CHOOSER 

If the element ends a sequence of two elements 

Then choose Sequence-Marker-Other   

Else choose Sequence-Marker-Last 

 

Gate: SEQUENCE-MARKER-RELATIVE  

   Sequence-Marker-Inserted AND Sequence-Next-Member  
   AND more-tasks +  

Sequence-Marker-relative  
(REALIZE-WITH SEQUENCE-MARKER :conjunctive sequence-relative) 

 

T h is  c o m p le te s  th e  p r e s e n ta tio n  o f th e  r e v is e d  s p e c ific a tio n s  fo r  s e q u e n c e  r e a lis a tio n . I n  
th e  n e x t s e c tio n , w e  p r e s e n t th e  im p le m e n ta tio n  d e ta ils . 

3 .5 .3  I m p le m e n t a t io n  

I n  th is  s e c tio n , w e  p r o v id e  th e  d e ta ils  p e r ta in in g  to  th e  im p le m e n ta tio n  c o r r e s p o n d in g  to  th e  
s p e c ific a tio n s  g iv e n  in  th e  p r e c e d in g  s e c tio n . I n  th e  im p le m e n ta tio n  p h a s e  w e  o f c o u r s e  h a d  
to  c o d e  th e  s p e c ifie d  s y s te m s , a n d  c h o o s e r s  a n d  th e  u n d e r ly in g  in q u ir ie s  a n d  in q u ir y  c o d e . I n  
a d d itio n , th e r e  w e r e  th e  fo llo w in g  im p o r ta n t is s u e s  th a t h a d  to  b e  ta c k le d : 
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• r e c o g n iz in g  th e  fir s t, in te r m e d ia te  a n d  la s t ta s k  in  a  s e q u e n c e , in  o r d e r  to  a s s ig n  th e  
a p p r o p r ia te  r e a liz a tio n  c o n s tr a in ts  to  th e  s e q u e n c e  m a r k e r s  

• e n s u r in g  a  c o n s is te n t s e q u e n c e  r e a liz a tio n  s ty le  th r o u g h o u t a  s e q u e n c e , i.e ., m a k in g  
a  d e c is io n  w h e n  th e  fir s t e le m e n t is  r e a c h e d , a n d  th e n  p e r c o la tin g  th e  d e c is io n  to  th e  
s u b s e q u e n t e le m e n ts  

• d is c r im in a tio n  b e tw e e n  th e  s e q u e n c e s  a t th e  h ig h e s t le v e l in  a n  A-b o x  a n d  th e  lo w e r -
le v e l s e q u e n c e s , in  o r d e r  to  m a k e  s p e c ific  d e c is io n s  c o n c e r n in g  th e  to p - le v e l 

W e  n o w  p r e s e n t th e  s y s te m s  a n d  c h o o s e r  a s  w e  h a v e  im p le m e n te d  th e m , a n d  p o in t o u t h o w  
th e y  c o n tr ib u te  to  s o lv in g  th e  a b o v e  is s u e s . 

T h e  s y s te m  S E Q U E N C E - M E M B E R S H IP  w a s  in tr o d u c e d  in  o r d e r  to  k e e p  tr a c k  o f e le m e n ts  
w h ic h  c o n tin u e  a n  o n g o in g  s e q u e n c e . T o g e th e r  w ith  o th e r  fe a tu r e s , th e  tw o  fe a tu r e s  
d is tin g u is h e d  in  th is  s y s te m  a ls o  e n a b le  u s  to  d is c r im in a te  b e tw e e n  th e  in te r m e d ia te  a n d  th e  
la s t e le m e n ts  in  a  s e q u e n c e . T h e  c h o ic e  in  th is  s y s te m  is  m a d e  o n  th e  b a s is  o f e ith e r  a  d e fa u lt 
s p e c ifie d  in  th e  in q u ir y  (no t - s e q u e nc e -ne x t - m e m b e r ) , o r  a  p r e s e le c tio n  im p o s e d  b y  a  
p r e c e d in g  e le m e n t in  th e  s e q u e n c e  ( s e q u e nc e -ne x t - m e m b e r ) . 

 

 
Fig u re  2 2 : S e q u e n c e -M e m b e rs h ip  s y s te m  

 
Fig u re  2 3 : S e q u e n c e -m e m b e rs h ip  c h o o s e r 
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W e  a ls o  n e e d  to  r e c o g n iz e  th e  c a s e  o f a n  in te r le a v e d  s e q u e n c e  a n d  c o n ju n c tio n  ( i.e ., 
w h e n  a n  e le m e n t in  a  s e q u e n c e  c o n s is ts  o f c o n jo in e d  ta s k s ) . T h e  s y s te m  C O N J U N C T IO N -
M E M B E R S H IP  w a s  in tr o d u c e d  fo r  th is  p u r p o s e , a n d  in  o r d e r  to  k e e p  tr a c k  o f e le m e n ts  w h ic h  
c o n tin u e  a n  o n g o in g  c o n ju n c tio n  o f ta s k s . T o g e th e r  w ith  o th e r  fe a tu r e s , th e  tw o  fe a tu r e s  
d is tin g u is h e d  in  th is  s y s te m  a ls o  e n a b le  u s  to  d is c r im in a te  b e tw e e n  th e  in te r m e d ia te  a n d  th e  
la s t e le m e n ts  in  a  c o n jo in e d  s e q u e n c e  o f ta s k s . T h e  c h o ic e  in  th is  s y s te m  is  m a d e  o n  th e  b a s is  
o f e ith e r  a  d e fa u lt s p e c ifie d  in  th e  in q u ir y  (no t - c o nj o ine d -ne x t - m e m b e r ) , o r  a  p r e s e le c tio n  
im p o s e d  b y  a  p r e c e d in g  e le m e n t in  th e  s e q u e n c e  ( c o nj o ine d -ne x t - m e m b e r ) . 

 
 

 
Fig u re  2 4 : S e q u e n c e -M e m b e rs h ip  s y s te m  

 
Fig u re  2 5 : C o n ju n c tio n -m e m b e rs h ip  c h o o s e r 

T h e  fo llo w in g  g r o u p  o f s y s te m s  d e a ls  w ith  th e  c h o ic e s  o f p a r tic u la r  s e q u e n c e  r e a liz a tio n  
s ty le s  u n d e r  s p e c ific  c ir c u m s ta n c e s , a s  d e s c r ib e d  a n d  d is c u s s e d  in  th e  s p e c ific a tio n s . T h e s e  
s y s te m s  a ls o  ta k e  c a r e  o f m a in ta in in g  a  c o n s is te n t s e q u e n c e  r e a liz a tio n  s ty le  th r o u g h o u t a  
s e q u e n c e . T h is  is  a c h ie v e d  a s  fo llo w s . F o r  th e  fir s t e le m e n t in  a  s e q u e n c e , a  d e c is io n  a b o u t 
th e  s e q u e n c e  r e a liz a tio n  s ty le  is  m a d e , u s in g  th e  c o r r e s p o n d in g  c h o o s e r , in q u ir y  a n d  in q u ir y  
c o d e . O n c e  th e  c h o ic e  is  m a d e , a  p r e s e le c tio n  is  im p o s e d  o n  th e  n e x t e le m e n t in  th e  s a m e  
s e q u e n c e . T h e n , fo r  e v e r y  n e x t e le m e n t in  th a t s e q u e n c e  ( r e c o g n iz e d  b y  th e  fe a tu r e  ne x t -
s e q u e nc e - e le m e nt  in tr o d u c e d  in  th e  S E Q U E N C E - M E M B E R S H I P  s y s te m )  th e  s e q u e n c e  
r e a lis a tio n  s ty le  c h o ic e  is  d e te r m in e d  o n  th e  b a s is  o f th e  p r e s e le c tio n  a n d  n o t a n y  m o r e  b y  
th e  in q u ir y  c o d e .  
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Fig u re  2 6 : S e p a ra te -in s tru c tio n -ta s k -s e q u e n c e  s y s te m  
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Fig u re  2 7 : S e p a ra te -in s tru c tio n -ta s k s -s e q u e n c e  c h o o s e r (p a rt 1  a n d  2 ) 
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Fig u re  2 8 : S e p a ra te -lis t-in s tru c tio n -ta s k s -s e q u e n c e  s y s te m  

 
Fig u re  2 9 : S e p a ra te -ru n n in g -in s tru c tio n -ta s k s -s e q u e n c e -m a rk in g  

 
Fig u re  3 0 : R u n n in g -in s tru c tio n -ta s k s -s e q u e n c e -m a rk in g  c h o o s e r 
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Fig u re  3 1 : R u n n in g -In s tru c tio n -ta s k s -s e q u e n c e -m a rk in g  s y s te m  

 
Fig u re  3 2 : L is t-In s tru c tio n -T a s k s -S e q u e n c e -M a rk in g  s y s te m  

T h e  fo llo w in g  g r o u p  o f s y s te m s  s e r v e s  th e  p u r p o s e  o f in s e r tin g  d iffe r e n t k in d s  o f 
s e q u e n c e  m a r k e r s , n a m e ly  d is c o u r s e  m a r k e r s  a n d  n u m b e r s , a n d  im p o s in g  th e  a p p r o p r ia te  
r e a liz a tio n  c o n s tr a in ts  o n  th e m  w h e n  n e c e s s a r y . 
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Fig u re  3 3 : S e q u e n c e -m a rk e r-in s e rt s y s te m  

 
Fig u re  3 4 : N u m b e r-M a rk e r-In s e rt s y s te m  

As  w e  d is c u s s e d  in  th e  s p e c ific a tio n s , w e  u s e  d iffe r e n t d is c o u r s e  m a r k e r s  fo r  d iffe r e n t 
p o s itio n s  in  a n  e x p lic itly  lin g u is tic a lly  m a r k e d  s e q u e n c e . T h e  s y s te m s  b e llo w  e n s u r e  th is . T h e  
in p u t c o n d itio n s  fo r  e a c h  o f th e  s y s te m s  a r e  d iffe r e n t in  a c c o r d a n c e  to  h o w  m a n y - th  
s e q u e n c e  e le m e n t th e  s y s te m  h a n d le s . T h e n , th e  a p p r o p r ia te  c o n s tr a in t is  im p o s e d  w h ic h  
te lls  th e  le x ic o g r a m m a r  w h a t c o n ju n c tiv e  e le m e n t to  u s e  in  th e  g e n e r a te d  s e n te n c e . 
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Fig u re  3 5 : S e q u e n c e -M a rk e r-Firs t s y s te m  

 

  
Fig u re  3 6 : S e q u e n c e -M a rk e r-R e la tiv e  s y s te m  
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Fig u re  3 7 : S e q u e n c e -M a rk e r-L a s t s y s te m  

 
Fig u re  3 8 : S e q u e n c e -M a rk e r-L a s t c h o o s e r 

N o ta b ly , w e  u s e  a  d iffe r e n t r e a liz a tio n  o f th e  la s t e le m e n t in  a  s e q u e n c e  d e p e n d in g  o n  
w h e th e r  th e  s e q u e n c e  c o n s is ts  o f ju s t tw o  o r  o f m o r e  e le m e n ts . T h is  d e c is io n  is  m a d e  in  th e  
a b o v e  s y s te m  a n d  c h o o s e r . T h e  c h o ic e  m a d e  th e r e b y  is  d e te r m in e d  b y  a  d e fa u lt o r  a  
p r e s e le c tio n  m a d e  b y  th e  p r e c e d in g  s e q u e n c e  e le m e n t. T h e  im p o r ta n t d e c is io n  is  in  fa c t 
m a d e  a s  s o o n  a s  th e  fir s t e le m e n t in  a  s e q u e n c e  is  b e in g  h a n d le d , in  th e  S E Q U E N C E - M AR K E R -
L AS T - S E L E C T IO N  s y s te m  s h o w n  b e lo w . At th a t p o in t, w e  c o u n t h o w  m a n y  e le m e n ts  th e  
s e q u e n c e  h a s . I f th e r e  a r e  o n ly  tw o , th e  p r e s e le c tio n  fo r  se q u e n c e - m a r k e r - o t h e r  is  m a d e . 
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O th e r w is e , i.e . w ith o u t th e  p r e s e le c tio n , th e  d e fa u lt  (se q u e n c e - m a r k e r - r e la t iv e )  is  c h o s e n  
in  th e  S E Q U E N C E - M AR K E R - L AS T  s y s te m   a b o v e . 

 
Fig u re  3 9 : S e q u e n c e -M a rk e r-L a s t-S e le c tio n  s y s te m  

 
Fig u re  4 0 : S e q u e n c e -M a rk e r-L a s t-S e le c tio n  c h o o s e r 

T h e  s e q u e n c e  m a r k e r  r e a lis a tio n s  a r e  a b b r e v ia tio n s  fo r  th e  fo llo w in g  fu ll S P L  c o d e : 
 

Conjunctive-first =  

         (:conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q absolute 
          :extremal-position-q extremal-first) 

Conjunctive-last =  

        (:conjunctive-relation-q conjunctive 
         :conjunctive-relation-id (?rr / rhetorical-relation) 
         :process-regulated-q processregulated 
         :necessity-q nonecessity 
         :sequence-q sequence 
         :absolute-position-q absolute 
         :extremal-position-q extremal-last) 

Conjunctive-other =  

         (:conjunctive sequence-other 
          :conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
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          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q absolute 
          :extremal-position-q nonextremal) 

Conjunctive-relative =  

         (:conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q notabsolute 
          :relative-position-q immediate) 

N e x t, w e  p r e s e n t th e  g r o u p  o f s y s te m s  w h ic h  e n s u r e  a p p r o p r ia te  m a r k in g  o f n u m b e r e d -
lis ts . T h e  s y s te m s  a r e  s im ila r  to  th e  a b o v e  s y s te m s  d e a lin g  w ith  lin g u is tic  m a r k in g . H o w e v e r , 
th e  n u m b e r in g  its e lf is  n o t r e a liz e d  b y  th e  le x ic o g r a m m a r , b u t it is  h a n d le d  b y  H T M L  m a r k - u p  
in s e r te d  in  th e  s e n te n c e  p la n n e r . T h e r e fo r e  w e  d o  n o t im p o s e  a n y  r e a liz a tio n  c o n s tr a in ts  o n  
th e  n u m b e r  m a r k e r s . 

 

 
Fig u re  4 1 : N u m b e r-firs t s y s te m  

 

 
Fig u re  4 2 : N u m b e r-re la tiv e  s y s te m  
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Fig u re  4 3 : N u m b e r-la s t s y s te m  

L a s t b u t n o t le a s t, th e r e  is  th e  fo llo w in g  g r o u p  o f s y s te m s  w h ic h  a r e  in tr o d u c e d  p u r e ly  in  
o r d e r  to  fa c ilita te  th e  in s e r tio n  o f th e  H T M L  m a r k - u p  in  th e  s e n te n c e  p la n n e r  ( S P L iz e r ) . 
T h e s e  s y s te m s  e n a b le  th e  r e c o g n itio n  o f a  r u n n in g  te x t s e q u e n c e  a n d  its  p r o p e r  fo r m a ttin g . 

 
Fig u re  4 4 : D u m m y -firs t s y s te m  

 

 
Fig u re  4 5 : D u m m y -re la tiv e  s y s te m  
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Fig u re  4 6 : D u m m y -la s t s y s te m  

F o r  th e  s a k e  o f p r o p e r  o u tp u t fo r m a ttin g  in  th e  c a s e  th a t a  s e q u e n c e  o f s im p le  ta s k s  is  
c o n jo in e d , w e  in tr o d u c e  a  m a r k e r  w ith  th e  la s t o f th e  c o n jo in e d  ta s k s . T h is  is  ju s t to  e n s u r e  
th a t th e  p r o p e r  H T M L  m a r k - u p  c a n  b e  in s e r te d  a ls o  in  th is  c a s e . 

 

 
Fig u re  4 7 : C o n jo in e d -la s t s y s te m  

3.6  A d d it io n a l s t y le  

3.6 .1  P e r s o n a l s t y le , in d ic a t iv e  

I n  th e  [ T E X S 2 ]  w e  a ls o  d e s c r ib e d  a n  a d d itio n a l te x t sty le . N e x t to  th e  tw o  s ty le s  a lr e a d y  
im p le m e n te d  in  th e  I M D  T S M , b e in g  p e r so n a l sty le  ( im p e r a tiv e )  a n d  im p e r so n a l sty le  
( in d ic a tiv e  m o o d , m e d io - p a s s iv e  v o ic e ) , w e  d is c u s s e d  th e  p o s s ib ilitie s  o f in d ic a tiv e  m o o d  in  
p e r s o n a l s ty le . F o r  e x a m p le , a  p e r s o n a l s ty le  o f p r o c e d u r a l in s tr u c tio n s  in  C z e c h  v e r y  o fte n  
e m p lo y s  in d ic a tiv e  m o o d  in  a c tiv e  v o ic e  in  fir s t p e r s o n  p lu r a l: 
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( 4 )  Cz :  
Ab y c h o m                 

�
á r u   u k o n

�
ili, s tis k n e m e           E n te r . 

s o - th a t- w o u ld - 1 p l   lin e    e n d - 1 p l   p r e s s - in d - 1 p l    E n te r  
I n  o r d e r  to  e n d  th e  lin e  w e  p r e s s  E n te r . 

Als o  s e c o n d  p e r s o n  p lu r a l is  p o s s ib le , a n d  is  u s e d  in  s o m e  m a n u a ls : 

( 5 )  Cz : 
Ab y s te                     � á r u   u k o n � ili, s tis k n e te             E n te r . 
s o - th a t- w o u ld - 2 p l   lin e    e n d - 2 p l   p r e s s - in d - 2 p l    E n te r  
I n  o r d e r  to  e n d  th e  lin e  y o u  p r e s s  E n te r . 

 

F o r m a lly , th e r e  is  little  to  s p e c ify  h e r e : th e  w a y  to  o b ta in  th e  a b o v e  s ty le  is  to  s ta te  th a t 
th e  s p e e c h  a c t to  b e  u s e d  s h o u ld  b e  " a s s e r tio n " .  

3 .6 .2  I m p le m e n t a t io n  

T o  im p le m e n t th e  a b o v e  a d d itio n , w e  h a v e  e x te n d e d  th e  T AS K - R E AL I S AT I O N - S T Y L E  
s y s te m : 

 
Fig u re  4 8  - T A S K -R E A L IZ A T IO N -S T Y L E  s y s te m  

T h e  c h o o s e r  u n d e r ly in g  th e  s y s te m  s im p ly  c h e c k s  th e  s ty le ( s )  s e le c te d  in  th e  in te r fa c e , a s  
w e  a lr e a d y  d e s c r ib e d  in  [ T E X M 2 ] .  
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4. T h e  C A D C A M - S U M M A R I E S  r e g io n  

I n  th is  c h a p te r  w e  d e s c r ib e  th e  C AD C AM - S U M M AR I E S  r e g io n . T h is  r e g io n  is  r e s p o n s ib le  
fo r  g e n e r a tin g  te x t p la n s  fo r  d e s c r ib in g  o n e  o f p o s s ib le  a b b r e v ia te d  s ty le s  ( lo o k  T E X S 3 )  –  
b a s ic  s te p s . W e  d e s c r ib e  h e r e  s y s te m s , c h o o s e r s  a n d  in q u ir ie s  r e q u ir e d  fo r  c r e a tio n  o f a  tr e e  
o f e le m e n ts  c o n s titu tin g  a  te x t p la n  fo r  s u m m a r ie s . T h e  r e a liz a tio n  o f te x t p la n  e le m e n ts  b y  
th e  s e n te n c e  p la n n e r  in  th e  c a s e  o f s u m m a r ie s  d o e s n ’t d iffe r  fr o m  th e  fu ll in s tr u c tio n s  
r e a liz a tio n , s o  n o th in g  to  a d d  to  th e  s e n te n c e  p la n n e r . 

4.1  A  t e x t  p la n  t r e e  fo r  s u m m a r ie s   

W e  a r e  n o t a b s o lu te ly  r e a s o n a b le  to  a p p ly  th e  p r o c e d u r e  o f a b b r e v ia tio n  to  o u r  A-b o x  
r e fle c tin g  th e  a c tiv ity  o f te c h n ic a l w r ite r  to  c r e a te  th e  in s tr u c tio n  te x t, b e c a u s e  h e /s h e  a ls o  
in s e r t in  th e  r e p r e s e n ta tio n  s o m e  d e g r e e  o f c o n te n t b a la n c e  a n d  d e lic a c y . B u t th e  p r o c e d u r e  
w o u ld  b e  q u ite  r e a s o n a b le  if a p p lie d  to  a  fu ll s p e c ific a tio n  o f te x t c o n te n t, fo r  e x a m p le , g o t 
fr o m  th e  fo r m a l s p e c ific a tio n s  o f g r a p h ic a l r e d a c to r  in te r fa c e . N e v e r th e le s s  a s  w e  c a n  s e e  in  
th e  e x a m p le  b e lo w  th e  a b b r e v ia te d  te x t g o t fr o m  p r o c e d u r a l te x t o f in s tr u c tio n  is  q u ite  
r e a d a b le . I n  th e  e x a m p le  b e lo w  w e  s h o w  fu ll in s tr u c tio n  te x t w h e r e  th e  c la u s e s  th a t w ill b e  
“ a b b r e v ia te d ”  a r e  m a r k e d  b y  r e d  a n d  th e n  w e  s h o w  th e  r e s u lt o f a b b r e v ia tio n  a s  a  s u m m a r y  
te x t. 
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To  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   

S ta r t th e  P L I N E  c o m m a n d . 

W in d o w s :  

F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 

D O S  a n d  U N I X :  

F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

D r a w  a  lin e  s e g m e n t. 

S p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t. 

S p e c ify  th e  e n d p o in t o f th e  lin e  s e g m e n t. 

D r a w  a n  a r c . 

S w itc h  to  Ar c  m o d e . 

E n te r  a . 
T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s .  

S e le c t O K  in  th e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x . 

T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  d is a p p e a r s .  

 S p e c ify  th e  e n d p o in t o f th e  a r c .  

D r a w  a  lin e  s e g m e n t. 

S w itc h  to  L in e  m o d e . 

E n te r  l. 

T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s . 

S e le c t O K  in  th e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x . 

T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  d is a p p e a r s . 

E n te r  th e  d is ta n c e .  

E n te r  th e  a n g le .  

P r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 

 

 

 
To  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   

W in d o w s :  

F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 

D O S  a n d  U N I X :  

F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

S p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t. 

S p e c ify  th e  e n d p o in t o f th e  lin e  s e g m e n t. 

S w itc h  to  Ar c  m o d e . 

E n te r  a . 
 S e le c t O K  in  th e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x . 

S p e c ify  th e  e n d p o in t o f th e  a r c .  

E n te r  l. 

S e le c t O K  in  th e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x . 

E n te r  th e  d is ta n c e .  

E n te r  th e  a n g le .  

P r e s s  R e tu r n . 
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4.2  S p e c ific a t io n s  fo r  S U M M A R I E S  

An  e x a m p le  o f a  te x t p la n  fo r  fu n c tio n a l d e s c r ip tio n s  is  g iv e n  in  F ig u r e  4 9  

Fig u re  4 9  A  te x t p la n  fo r s u m m a ry .  

 

T h e  tr a v e r s a l ta k e s  in to  a c c o u n t fiv e  ty p e s  o f c o n s titu e n ts : 

• M e t h o d  –  c o r r e s p o n d s  to  th e  c o n c e p t me th o d  in  a - b o x . I f th e r e  a r e  s e v e r a l m e th o d s  o f 
a c h ie v in g  o n e  g o a l, th e y  a r e  in v o lv e d  o n e  b y  o n e  r e c u r s iv e ly . S o , o n e  m e th o d - n o d e  c a n  
h a v e  a s  a  le a f a n o th e r  m e th o d - n o d e  th a t is  th e  o th e r  m e th o d  to  o n e  g o a l a s  th e  fir s t o n e . 

M E T H O D  
���

 M E T H O D  o f P R O C E D U R E  

• I n s t r u c t io n  –  c o r r e s p o n d s  to  th e  c o n c e p t p r o c e d u r e  in  a - b o x . T h e  c o n te n t o f th e  
p r o c e d u r e  is  a b o lu te ly  in d iffe r e n t. T h a t m e a n s  th a t w e  d o  n o t s e p a r a te  p r o c e d u r e s  in s id e  
p r e c o n d itio n  fr o m  p r o c e d u r e s  in s id e  s u b s te p s . All th e  p r o c e d u r e s  a  c o n s id e r in g  in  o r d e r  
o f th e ir  m e e tin g  in  a - b o x . T h e  s o lu tio n  w ith  m u ltip le  in s tr u c tio n s  is  s o lv e d  th e  s a m e  w a y  
a s  m e th o d s  a r e  s o lv e d . 

I N S T R U C T I O N  
���

 P R O C E D U R E  a s  o n e  o f th e  S U B S T E P S  o f M E T H O D  o r  its  
P R E C O N D I T I O N  

• S u m - t it le  –  title  o f th e  te x t 

S U M - 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  

• C o n s t r a in t  –  c o r r e s p o n d s  to  th e  c o n c e p t c o n s tr a in t in  a - b o x . I s  in s e r te d  in to  te x tp la n  
e v e r y w h e r e  it is  m e e tin g  a s  a  s lo t u n d e r  m e th o d  c o n c e p t. 

C O N S T R AIN T  
���

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

• T a s k  –  c o r r e s p o n d s  to  th e  c o n c e p t g o a l in  a - b o x . I t c o r r e s p o n d s  to  th e  p a r t o f th e  a - b o x  
a p p r o p r ia te  to  th e  s e n te n c e  o f fin a l te x t. 

T AS K  
���

 G O AL  o f P R O C E D U R E . 
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4.3  I m p le m e n t a t io n  o f S U M M A R I E S  

T h e  C AD C AM - S U M M AR I E S  r e g io n  a llo w s  a  tr a v e r s a l o f a n  A-b o x  to  g a th e r  fr o m  it a ll 
in fo r m a tio n  r e le v a n t fo r  c r e a tin g  a  s u m m a r y  in s tr u c tio n . T h e  s y s te m  w h ic h  a c h ie v e s  
s e le c tio n  b e tw e e n  th e  ty p e s  d e s c r ib e d  in  th e  p r e v io u s  s e c tio n  is  g iv e n  in   

F ig u r e  5 0  

 
Fig u re  5 0  S U M -U N IT -T Y P E  s y s te m  a n d  c h o o s e r 

T h e  n o d e  M E T H O D  o f th e  A-b o x  c a n  r e c u r s iv e ly  in s e r t o th e r  M E T H O D  n o d e s  w ith  
p r e s e le c t S U M - M E T J H O D S  in  th e  te x t p la n  if th e r e  a r e  o th e r  m e th o d s  to  a c h ie v e  th e  g o a l 
a s s o c ia te d  w ith  th e  n o d e  a b o v e  ( F ig u r e  5 1 ) : 

Fig u re  5 1  S U M -N E X T -M E T H O D  s y s te m . 

I n  th e  A-b o x  e v e r y  M e th o d  is  d e s c r ib e d  a s  th e  lis t o f in s tr u c tio n - s te p s , s o  th e  te x t p la n  
n o d e  M E T H O D S  c a n  in s e r t b e s id e s  M E T H O D  a  n o d e  I N S T R U C T I O N . T h e  c o n te x t o f th e  
in s tr u c tio n  in  A-b o x  is  s ig n ific a n t. W e  u s e  S U M - F I R S T  p r e s e le c t to  m a r k  th a t th e  n o d e  
in s e r te d  is  th e  fir s t s te p  in  a  M e th o d  ( e x c e p t th e  c a s e  th e  F I R S T  S T E P  g o e s  a fte r  
p r e c o n d itio n . I n  th is  c a s e  F I R S T  S T E P  is  n o t m a r k e d  b y  a p p r o p r ia te  p r e c o n d itio n ) , o r  
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S U M - P R E C O N D I T I O N  to  m a r k  th a t th e  n o d e  in s e r te d  is  p r e c o n d itio n  ( F ig u r e  5 2 ) .  
Fig u re  5 2  S U M -IN S T R U C T IO N -T Y P E  s y s te m .  

As s o c ia tio n  w ith  th e  A-b o x  c o n te x t is  r e a liz e d  b y  tw o  g a te s : S U M - L O C AL I Z E - C O N T -
F O R - F R S T - I N S T R U C T  a n d  S U M - L O C AL I Z E - C N T X T - F O R - P R E C O N D  s in c e  th e y  a r e  
m e t in  d iffe r e n t c o n te x ts  o f A-B o x  s tr u c tu r e . T h e  lo c a liz a tio n  is  r e a lis e d  in  th e  fo llo w in g  
c h o o s e r s  ( F ig u r e  5 3 ) : 

Fig u re  5 3  C h o o s e rs  fo r th e  c o n te x t lo c a liz a tio n .  

I f th e r e  is  th e  T AS K  n o d e  w h ic h  c o r r e s p o n d s  to  th e  I N S T R U C T I O N  n o d e  its  
le x ic a liz a tio n  is  m a d e  b y  SUM-TASK-REALIZATION-STYLE s y s te m  ( F ig u r e  5 4 )  

Fig u re  5 4  S U M -T A S K -R E A L IZ A T IO N -S T Y L E  s y s te m . 

B e s id e s  th e  I n s tr u c tio n  a n d  M e th o d s  M E T H O D  n o d e  c a n  in s e r t a  te r m in a l n o d e  
C o n s tr a in t in  th e  te x t p la n . T h e  a p p r o p r ia te  s y s te m  is  s h o w n  in  F ig u r e  5 5 : 

 

 

 

 

 

 
Fig u re  5 5  S U M -C O N S T R A IN T -V E R IFIC A T IO N  s y s te m .  

R e a liz a tio n  o f te r m in a l te x t p la n  n o d e s  is  id e n tic a l to  th e  fu ll- in s tr u c tio n s - s ty le . 
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5. T h e  C A D C A M - F U N C T I O N A L  D E S C R I P T I O N S  r e g io n  

5.1  O v e r v ie w  

I n  th is  c h a p te r  w e  d e s c r ib e  th e  C AD C AM - F U N C T I O N AL - D E S C R I P T I O N S  r e g io n . T h is  
r e g io n  is  r e s p o n s ib le  fo r  g e n e r a tin g  te x t p la n s  fo r  d e s c r ib in g  th e  fu n c tio n a lity  o f th e  ta r g e t 
a p p lic a tio n . W e  d e s c r ib e  h e r e : 

• s y s te m s , c h o o s e r s  a n d  in q u ir ie s  r e q u ir e d  fo r  th e  c r e a tio n  o f a  tr e e  o f e le m e n ts  
c o n s titu tin g  a  te x t p la n  fo r  fu n c tio n a l d e s c r ip tio n s ; 

• r e a liz a tio n  o f te x t p la n  e le m e n ts  b y  th e  s e n te n c e  p la n n e r ; 

5.2  A  t e x t  t y p e  o f fu n c t io n a l d e s c r ip t io n s  

F u n c tio n a l d e s c r ip tiv e  te x ts  th a t a r e  p o s s ib le  fo r  o u r  A-b o x  s p e c ific a tio n s  c a n  b e  g r o u p e d  
in to  tw o  c la s s e s : 

• " D e s c r ip tio n s  o f w h a t G o a l( s )  a  M e th o d  ( u s e r - a c tio n )  a c h ie v e s "  

• " D e s c r ip tio n s  o f w h a t G o a l( s )  a  G U I  o b je c t ( ...)  a c h ie v e s " . 

E ith e r  o f th e m  a p p lie s  to  a c tio n s  w ith  G U I  o b je c ts , w h ic h  a r e  lin k e d  to  a  s p e c ific  
fu n c tio n .  I n  o u r  D M  th e  lis t o f c o n c e p ts  fo r  s u c h  o b je c ts  in c lu d e s : B U T T O N , K E Y , 
O P T I O N  a n d  S O F T W AR E - C O M M AN D . T h e  fir s t ty p e  d e s c r ib e s  s itu a tio n s , in  w h ic h  th e  
u s e r  tr ig g e r s  a  fu n c tio n a l o b je c t a n d  th r o u g h  th a t a c tio n  r e a lis e s  th e  fu n c tio n  d e fin e d  fo r  it.  
T h is  ty p e  is  c a lle d  a c tio n - o r ie n te d  fu n c tio n a l d e s c r ip tio n s : 

( 6 )  By  s e le c tin g  th e  A d d  b u tto n , a n  e le m e n t is  a d d e d . 

( a )  Bu :   �
 ����������	�
�    
	  ����	������	    Ad d    ���     ������	����      ����������
�� . 

By   s e le c tio n   o f b u tto n - d e f A d d    r e fl  a d d - 3 s g    e le m e n t.  

( b )  C z :  
V y b r á n ím       tla � ítk a         Ad d   s e      p � id á v a jí e le m e n ty . 
S e le c tin g - in s  b u tto n - g e n   A d d    r e fl  a d d - 3 p l    e le m e n ts  
By  s e le c tin g  th e  A d d  b u tto n  o n e  a d d s  e le m e n ts . 

( c )  R u :    
	�!"	#����   �$
��%���         Ad d  ������	����$�&�'�  (������)��
�� . 

S e le c tin g - n o m  b u tto n - g e n  A d d   a d d - 3 s g  e le m e n t- a c c  

T h e  s e c o n d  ty p e  is  a im e d  a t a s s o c ia tin g  a  G U I  o b je c t w ith  its  fu n c tio n  in  th e  in te r fa c e .  
T h is  ty p e  o f fu n c tio n a l d e s c r ip tio n s  is  c a lle d  o b je c t- o r ie n te d : 
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( 7 )  Th e  A d d  b u tto n   a llo w s  y o u  to  a d d  a n  e le m e n t. 

( a )  C z       T la
�
ítk o   Ad d   u m o ž � u je  p � id a t e le m e n t. 

B u tto n     A d d   e n a b le s     a d d      e le m e n ts . 

( b )  B u :   �������
	
���  Ad d    ��������������  ���  ���������������   ������ !��	�� . 
b u tto n - d e t A d d   a llo w s   a d d - “ d a - c o n s tr u c tio n ” e le m e n t 

       �"�#����	
���  Ad d    $�������������  ������������	��  	$�  ������ !��	�� . 
       b u tto n - d e t A d d   a llo w s   a d d - n o m in a liz a tio n  o f e le m e n t 

( c )  R u :    %&	$�
�'��   Ad d      $�������������(�  ���
����������)  *����� !��	�� . 
b u tto n - n o m  A d d   a llo w s   a d d - in f  e le m e n t- a c c  

A fu n c tio n a l d e s c r ip tio n  ju s t p r e s e n ts  a  p a ir  o f a c tio n s  o n e  o f w h ic h  h a s  a n  Ac te e  
e x p r e s s e d  b y  a  fu n c tio n a l o b je c t o f a n y  ty p e  a n d  th e  s e c o n d  p r e s e n ts  th e  g o a l o f th e  a c tio n  a s  
e x p r e s s e d  in  th e  A-b o x . T h e  fo r m e r  is  p r e s e n te d  in  th e  te x t b y  a  n o u n  –  n o m in a lis a tio n  ( th e  
fir s t e x a m p le )  o r  ju s t r e d u c e d  o n ly  to  th e  fu n c tio n a l o b je c t n a m e  ( th e  s e c o n d  e x a m p le ) . T h e  
la tte r  a c tio n  in  b o th  c a s e s  is  r e a lis e d  in  im p e r s o n a l fo r m  –  in fin itiv e  c la u s e  fo r  C z e c h  a n d  
R u s s ia n  a n d  th e  fu n c tio n a l s u b s titu te  o f th e  in fin itiv e  c la u s e  in  B g .  

I t fo llo w s  fr o m  th e  d is c u s s io n  a b o u t th e  c o m p o s itio n  o f fu n c tio n a l d e s c r ip tio n s  th a t th is  
s ty le  c a n n o t b e  d e r iv e d  fr o m  ju s t a n y  A-b o x  s p e c ify in g  th e  c o n te n t o f a n  in s tr u c tio n a l te x t. I t 
m u s t c o n ta in  in te r fa c e  fu n c tio n a l o b je c t a s  Ac te e  in  s o m e  a c tio n  a n d  th is  a c tio n  m u s t b e  a  
m e th o d  o f a  g o a l.  

5 .3  S p e c ific a t io n s  fo r  fu n c t io n a l d e s c r ip t io n s  

An  e x a m p le  o f a  te x t p la n  fo r  fu n c tio n a l d e s c r ip tio n s  is  g iv e n  in  F ig u r e  5 6 . 

 
Fig u re  5 6  A  te x t p la n  fo r fu n c tio n a l d e s c rip tio n s  

 

S o , w e  m o d e l a  tr a v e r s a l o f a n  A-b o x  to  g a th e r  fr o m  it a ll in fo r m a tio n  r e le v a n t fo r  
c r e a tin g  a  lis t o f fu n c tio n a l d e s c r ip tio n s  ( F D s )  fo r  fu n c tio n a l o b je c ts  ( F O s ) .  

T h e  tr a v e r s a l ta k e s  in to  a c c o u n t fo u r  ty p e s  o f c o n s titu e n ts : 

• F D - title , w h ic h  d e fin e s  h e a d e r s  fo r  th e  fo u r  s e c tio n s  o f F D  lis ts : a c tio n s  w ith  
b u tto n s , k e y s  o n  th e  k e y b o a r d , o p tio n s  in  th e  m e n u  a n d  s o ftw a r e  c o m m a n d s  ty p e d  
in  th e  c o m m a n d  lin e  p r o m p t. 
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• F D - lis t, w h ic h  fo r m s  a  lis t o f fu n c tio n a l d e s c r ip tio n s  a n d  c o n s is ts  o f fir s t/r e s t s lo ts ; 
a n d  

• F D - e le m e n t, w h ic h  is  a s s o c ia te d  w ith  th e  c o n te n t to  b e  d e liv e r e d  b y  a  s in g le  
fu n c tio n a l d e s c r ip tio n . 

T h e  F D - title  e le m e n t o f th e  te x t p la n  is  a s s o c ia te d  w ith  th e  T E M P L AT E  c la s s , w h ic h  is  
a c c o m p a n ie d  b y  a  la n g u a g e - s p e c ific  p a tte r n .  T h e  n e e d  to  a s s o c ia te  a n  F D - e le m e n t, a s  a n  
e le m e n t o f a  te x t p la n , w ith  its  s e n s e  r e q u ir e s  a d d itio n  o f a  n e w  c o n fig u r a tio n a l c o n c e p t in to  
th e  C AD - C AM  D M : 
 
(define-concept FD-configuration  (INSTRUCTION-SCHEME) 
  ((METHOD-ACTION :type USER-ACTION) 
   (TARGET-ACTION :type USER-ACTION) 
   )) 

I ts  fir s t s lo t ( M e th o d - a c tio n )  c o r r e s p o n d s  to  th e  m e th o d  (click  th e  A d d  b u tto n ) , w h ile  its  
s e c o n d  s lo t ( T a r g e t- a c tio n )  c o r r e s p o n d s  to  th e  g o a l th e  u s e r  w a n ts  to  a c h ie v e  ( a d d  a n  
e le m e n t) .  T h u s , w e  h a v e  th e  fo llo w in g  m a p p in g  b e tw e e n  te x t p la n  p ie c e s  a n d  s e m a n tic  
p ie c e s : 

F D - T I T L E  
���

 T E M P L AT E  

F D - M E T H O D  
���

 a  M E T H O D  o f a  P R O C E D U R E  

F D - L I S T  
���

 a  S T E P  o f a  M E T H O D  

F D - E L E M E N T  
���

 F D - C O N F I G U R AT I O N  

T h e  s y s te m  w h ic h  a c h ie v e s  s e le c tio n  b e tw e e n  th o s e  ty p e s  is  g iv e n  in  F ig u r e  5 7 . 

 
Fig u re  5 7  FD -U N IT -T Y P E  s y s te m  
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Fig u re  5 8  FD -U N IT -T Y P E  c h o o s e r 

T h e  s e le c tio n  is  b a s e d  o n  a  d iffe r e n c e  b e tw e e n  e n te r in g  th e  r o o t o f a n  A-b o x  o r  tr a v e r s in g  
its  m e th o d s . I n  th e  fir s t c a s e , th e  F D  m e th o d s  c o n s titu e n t is  id e n tifie d  w ith  a  lis t o f 
r e s p e c tiv e  m e th o d s , w h ile  in  th e  s e c o n d  c a s e , th e  F D - lis t c o n s titu e n t is  id e n tifie d  w ith  th e  
n e x t a c tio n .  Als o  th is  le a d s  to  r e a liz a tio n  o f s u b c h a p te r s  o f th e  r e a d y - r e fe r e n c e  s e c tio n .  

 

 
Fig u re  5 9  FD -lis t-c o m p le x ity  s y s te m  

W h e n  a n  e le m e n t o f a n  F D - lis t is  b e in g  r e a liz e d , th e  tr a v e r s a l c h e c k s  th e  p o s s ib ility  to  
e x te n d  th e  lis t b y  a d d in g  m o r e  e le m e n ts  to  it ( F ig u r e  5 9 ) . N o te  th a t fu n c tio n a l d e s c r ip tio n s  
c a n n o t b e  d e r iv e d  fr o m  ju s t an y  A-b o x . T h e  r e a s o n  b e in g  th a t s o m e tim e s  th e r e  ju s t is  n o t 
a n y  k in d  o f in fo r m a tio n  a v a ila b le  in  th a t A-b o x  th a t c o u ld  b e  p la n n e d  a s  a  fu n c tio n a l 
d e s c r ip tio n . 

T h e  c o n d itio n  fo r  s e le c tin g  a n  in s tr u c tio n  p r o c e d u r e  d e s c r ip tio n  s u ita b le  fo r  a  fu n c tio n a l 
d e s c r ip tio n  is  fo r m u la te d  a s  fo llo w s : 

I f th e r e  is  a  G o a l, w h ic h  h a s  a  m e th o d  w ith  o n e  s te p  a n d  th e  s te p  is  a c h ie v e d  b y  a  G U I  
o b je c t, w h ic h  c o n c e p t b e lo n g s  to  th e  lis t o f B U T T O N , I C O N , K E Y  a n d  O P T I O N , 
th e n  th is  is  a  c a n d id a te  fo r  in c lu s io n  in to  th e  lis t o f fu n c tio n a l d e s c r ip tio n s  o f a n  A-
b o x . 

T h a t is  y o u  n e e d  th is  c o n s tr u c tio n  to  b e  a v a ila b le  in  th e  A-b o x  fo r  th e  r e g io n  to  b e  a b le  to  
d is til a  " te x t p la n "  fr o m  it.  
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T h e  a b o v e  c o n d itio n s  o n  th e  fo r m  o f th e  c o n te n t is  fo r m a lly  e x p r e s s e d  in  th e  
im p le m e n ta tio n  o f th e  L O N G E R - L I S T - O F - F D S - Q  in q u ir y , w h ic h  is  u s e d  in  th e  c h o o s e r  o f 
th e  F U N C T I O N AL - D E S C R I P T I O N - E L E M E N T S - C O M P L E X I T Y  s y s te m . T h e  c h o o s e r  is  
d is p la y e d  b e lo w . 

I n  th is  c a s e , th e  e x is tin g  F D - e le m e n t is  id e n tifie d  w ith  a n  A-b o x  p ie c e , o th e r w is e  th e  
r e c u r s iv e  tr a v e r s a l o f th e  A-b o x  c o n tin u e s  u n til it is  fin is h e d .  I n  th e  la tte r  c a s e , n o - m o r e -
fu n c tio n a l- d e s c r ip tio n - e le m e n ts  is  s e le c te d  ( F ig u r e  6 0 ) .  

  

 
Fig u re  6 0  FD -lis t-c o m p le x ity  c h o o s e r 

T h e  a s s o c ia tio n  b e tw e e n  a n  F D - c o n fig u r a tio n  a s  a  s e m a n tic  s p e c ific a tio n  p ie c e  a n d  a n  
F D - e le m e n t, a s  a  te x t p la n  p ie c e  is  d e fin e d  in  th e  c o d e  fo r  th e  in q u ir y  th a t is  u s e d  in  th e  
c h o o s e r  g iv e n  a b o v e :  

1 . a n  F D - c o n fig u r a tio n  is  p r o d u c e d ; 

2 . its  ta r g e t a c tio n  s lo t is  a s s ig n e d  to  th e  g o a l o f th e  c u r r e n t 
p r o c e d u r e ; 

3 . its  m e th o d  a c tio n  s lo t is  a s s ig n e d  to  th e  g o a l o f th e  fir s t s u b s te p  o f 
th e  th ir s t m e th o d  fo r  a c h ie v in g  th e  c u r r e n t p r o c e d u r e ; 

F in a lly , th e  s ty le  o f fu n c tio n a l d e s c r ip tio n s  is  c h o s e n  d e p e n d in g  o n  th e  o p tio n  in  th e  
in te r fa c e .  T h is  le a d s  to  a d d itio n  o f r e a liz a tio n  s ta te m e n ts  s h o w n  in  F ig u r e  6 1 . 
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Fig u re  6 1  FD -e le m e n t re a liz a tio n  s ty le  

5.4  R e a liz a t io n  o f t e x t  p la n  e le m e n t s  

T h e  s e n te n c e  p la n n e r  p r o v id e s  m a p p in g  o f A-b o x  p ie c e s  a s s o c ia te d  w ith  te x t p la n  e le m e n ts  
in to  S P L  s tr u c tu r e s , w h ic h  a r e  s e r v e d  a s  in p u t to  th e  r e s p e c tiv e  ta c tic a l g e n e r a to r s  ( c f th e  
o v e r a ll a r c h ite c tu r e  o f th e  AG I L E  s y s te m , a n d  th e  p la c e  o f th e  T S M  th e r e in , a s  d is c u s s e d  in  
[ T E X M 2 ] ) .  T h e  c o n d itio n s  fo r  g e ttin g  p r o p e r  S P L s  o u t o f F D - c o n fig u r a tio n s  in v o lv e s  
s e ttin g  th e  m e th o d  a c tio n  a s  th e  a c to r  o f th e  ta r g e t a c tio n , u s in g  th e  fo llo w in g  in s tr u c tio n : 

1 . p r o v id e d  th a t w e  h a v e  a  p r o p e r  F D  c o n fig u r a tio n  w ith  th e  fille d  ta r g e t a c tio n  a n d  
m e th o d  a c tio n  s lo ts ,  

2 . th e  ta r g e t a c tio n  s lo t is  s p liz e d  to  fo r m  th e  m a jo r  s tr u c tu r e  fo r  th e  ta r g e t S P L ; 

3 . d e p e n d in g  o n  th e  s ty le  o f fu n c tio n a l d e s c r ip tio n s , e ith e r  th e  m e th o d  a c tio n  s lo t o f 
th e  F D  c o n fig u r a tio n  ( to  a c h ie v e  th e  s ty le  o f ‘click in g  a  b u tto n  d o e s  X ’)  o r  th e  
a c te e  o f th e  m e th o d  a c tio n  s lo t o f th e  F D  c o n fig u r a tio n  ( to  a c h ie v e  th e  s ty le  o f ‘a  
b u tto n  a llo w s  y o u  to  d o  X ’)  is  s p liz e d  to  fill th e  :a c to r  s lo t o f th e  ta r g e t S P L . 

T h is  a ls o  a s s u m e s  th e  n e e d  to  s u p p r e s s  th e  e x p r e s s io n  o f th e  u s e r  a s  th e  d e fa u lt a c to r  o f 
th e  ta r g e t a c tio n  in  th e  c a s e  o f fu n c tio n a l d e s c r ip tio n s .   

T h e  S P L s , w h ic h  a r e  p r o d u c e d  b y  th e  s e n te n c e  p la n n e r  fo r  a  ty p ic a l fu n c tio n a l d e s c r ip tio n  
in  tw o  s ty le s , a r e  a s  fo llo w s : 
 
(EXAMPLE 
    :NAME   TSM-RU-FD-1 
    :LOGICALFORM    
(|a130| / DM::END-LINE :ASPECT ALLOW :ACTEE 
        (|a132| / DM::POLYLINE) 
        :ACTOR 
        (|a138| / DM::PRESS :ACTEE 
                (|a140| / DM::KEY :CLASS-ASCRIPTION 
                        (|a141| / DM::GUI-RETURN)))) 
    :SET-NAME   TSM-RU-FD 
) 
 
(EXAMPLE 
    :NAME   TSM-RU-FD-2 
    :LOGICALFORM    
(|a130| / DM::END-LINE :ASPECT ALLOW :ACTEE 
        (|a132| / DM::POLYLINE) 
        :ACTOR 
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        (|a138| / DM::PRESS :ACTEE 
                (|a140| / DM::KEY :CLASS-ASCRIPTION 
                        (|a141| / DM::GUI-RETURN)))) 
    :SET-NAME   TSM-RU-FD 
) 

T h is  p r o d u c e s  th e  fo llo w in g  o u tp u t in  R u s s ia n : 
������������	

 
��
��������

 R e tu r n  �
���	�������	��

 �����
�
�
�������

. 
�
�
��������

 R e tu r n  �����

�����

	��
 �
���	������ �"!

 �����
�
�
�������

. 
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6. T h e  C A D C A M - T O C S  r e g io n  

6.1  O v e r v ie w  

T h is  c h a p te r  d e s c r ib e s  th e   C AD C AM - T O C S  r e g io n , w h ic h  im p le m e n ts  th e  g e n e r a tio n  o f 
te x t p la n s  fo r  T AB L E  O F  C O N T E N T S  ( T O C )  te x t ty p e . T h e  d is c u s s io n  c o v e r s  th e  fe a tu r e s  
a n d  th e  s tr u c tu r e  o f th e  T O C  a s  it h a s  d e v e lo p e d  s in c e  th e  s p e c ific a tio n s  a n d  fir s t 
im p le m e n ta tio n s  d e s c r ib e d  in  [ T E X S 3 ] .  

T h e  te x ts  in c lu d e d  in  th e  AG I L E  g e n e r a te d  d o c u m e n ts  a r e  s u p p o s e d  to  fo r m  a  c o n s is te n t 
p a r t o f a  te c h n ic a l m a n u a l ( s e e  [ T E X S 3 ] ) . T h e  T a b le - o f- C o n te n ts  p a r t o f a  m a n u a l is  
c o n s tr u c te d  b y  a  n u m b e r e d  lis t o f th e  T a s k  title s  fr o m  th e  lis t o f ta s k  d e s c r ip tio n s . As  th e  
b a s ic  te x ts  in  AG I L E  m a n u a ls  a r e  fu ll in s tr u c tio n  p r o c e d u r a l te x ts , th e  T a s k  title s  p r e s e n t th e  
m a in  g o a ls  o f th e  p r o c e d u r e s . T h e  la y o u t o f T O C  w ith in  th e  AG I L E  p r o je c t is  d e s ig n e d  
c o n s id e r in g  th e  c o m m o n  ty p e  o f I n te r n e t s ty le  T O C . E a c h  T O C  e le m e n t r e p r e s e n ts  
h y p e r lin k  to  s o m e  m a in  p a r t ( c h a p te r )  o f d o c u m e n t b u n d le . 

6.2  D e s c r ip t io n  o f t h e  im p le m e n t a t io n  

T h e  im p le m e n ta tio n  o f th is  te x t ty p e  is  a c h ie v e d  th r o u g h  th e  C AD C AM - T O C S  ( F ig u r e  6 2 )  
r e g io n  b u ilt w ith in  th e  T S M  r e s o u r c e s . 
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Fig u re  6 2  - C A D C A M -T O C S  

T h e  r e g io n  fo llo w s  p r e v io u s ly  d e fin e d  s tr u c tu r e  b a s e d  o n  th e  C AD C AM  c o n fig u r a tio n  
c o n c e p t P R O C E D U R E - L I S T , w h ic h  w a s  d e s c r ib e d  in  [ T E X S 3 ] . T h e  s y s te m  T O C - E N T R Y -
T Y P E  ( F ig u r e  6 3 )  s ta r ts  th e  c y c le  o f T O C  g a th e r in g . H e r e  w e  d e fin e  w h e th e r  w e  a r e  d e a lin g  
w ith  T O C - E N T R Y - E L E M E N T  o r  T O C - T I T L E . At th is  p o in t w e  s h o u ld  m e n tio n  th a t 
T O C - T I T L E  is  fix e d  to  “ T a b le  o f C o n te n ts ”  e x p r e s s io n , r e a liz e d  a s  a  te m p la te  fo r  e a c h  
la n g u a g e . Afte r  th e  r e a lis a tio n  o f T O C - T I T L E , e a c h  T O C - E N T R Y - E L E M E N T  is  tr a v e r s e d  
a n d  r e a liz e d  a s  n o m in a liz a tio n . T h e  o p e r a to r  R E AL I Z E - W I T H  a c h ie v e s  th a t in  th e  T O C -
E N T R Y  b r a n c h  o f th e  s y s te m , w h ic h  a d d s  th e  n e c e s s a r y  n o m in a liz a tio n  fe a tu r e s .  
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Fig u re  6 3  - T O C -E N T R Y -T Y P E  s y s te m  in  th e  C A D C A M -T O C S  re g io n  

T h e  c h o o s e r  o f th e  s y s te m  –  T O C - E N T R Y - T Y P E - C H O O S E R  u s e s  th e  T S M  in q u ir y  
AG I L E -AB O X - R O O T - Q  to  d e te r m in e  w h a t k in d  o f T O C  e le m e n t w e  a r e  d e a lin g  w ith . I f 
th e  p r o c e s s  is  a t th e  b e g in n in g  o f th e  s tr u c tu r e  th e n  th is  is  T O C - T I T L E  c a s e . T h e  r e s t o f th e  
e le m e n ts  a r e  r e a liz e d  a s  n o m in a lis e d  e le m e n ts , w h ic h  r e p r e s e n t th e  m a in  G O AL  o f e a c h  
P R O C E D U R E  in  th e  s tr u c tu r e . T h e  c h o o s e r  g r a p h  is  g iv e n  o n  F ig u r e  6 4 . 

As  it is  s e e n  fr o m  F ig u r e  6 2  th e  n e x t s y s te m  is  T O C - C O M P L E X I T Y . T h e  m a in  p u r p o s e  
o f th e  s y s te m  is  to  c h e c k  w h a t is  th e  c u r r e n t e le m e n t w ith in  th e  s tr u c tu r e  p r o c e s s e d  b y  th e  
te x t p la n n e r  a n d  h e n c e  d e te r m in e  w h e th e r  th e r e  w ill b e  fu r th e r  n e e d  o f r e a liz in g  m o r e  
e le m e n ts . T h is  is  a c h ie v e d  b y  tr a v e r s in g  th e  C AD C AM  c o n c e p t P R O C E D U R E - L I S T . W h ile  
th e r e  a r e  m o r e  P R O C E D U R E s  in  th e  P R O C E D U R E - L I S T , n e w  T O C  ite m s  a r e  in s e r te d  a n d  
p r o c e s s e d . T h e  s c h e m e  o f th e  s y s te m  is  g iv e n  o n  F ig u r e  6 5 . 
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Fig u re  6 4  - T O C -E N T R Y -T Y P E -C H O O S E R  

 

 
Fig u re  6 5  - T O C -C O M P L E X IT Y  s y s te m  

T h e  c h o o s e r  T O C - C O M P L E X I T Y - C H O O S E R  ( F ig u r e  6 6 )  u s e s  th e  T S M  in q u ir y  
L O N G E R - L I S T - Q , w h ic h  c h e c k s  w h e th e r  th e r e  a r e  m o r e  P R O C E D U R E s  le ft in  th e  
P R O C E D U R E - L I S T . T h e  e le m e n ts  a r e  in s e r te d  r e c u r s iv e ly , fo llo w in g  th e  r e c u r s iv e  
s tr u c tu r e  o f th e  P R O C E D U R E - L I S T . O n  F ig u r e  6 7  is  s h o w n  th e  s tr u c tu r e  o f a  T O C  
r e c e iv e d  a s  a  te x t p la n . T h e  w h o le  s tr u c tu r e  is  o n e  r e c u r s iv e  lis t b u n d le , w h ic h  c o n ta in s  th e  
T O C  e le m e n ts . At fir s t le v e l w e  c a n  s e e  th e  T O C - T I T L E  a n d  th e  fir s t T O C - E N T R Y -
E L E M E N T . T h e  r e s t o f th e  lis t c o n ta in s  a ll th e  o th e r  T O C - E L E M E N T s . F o r  e a c h  e le m e n ts  
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n e w  T O C - L I S T  is  in s e r te d . T h a t w a y  w e  c a n  a c h ie v e  a n  in fin ite  n u m b e r  ( a s  m a n y  a s  w e  
n e e d e d )  o f T O C  e le m e n ts .  

 

 
Fig u re  6 6  - T O C -C O M P L E X IT Y -C H O O S E R  

 
Fig u re  6 7  - T O C  s tru c tu re  tre e  

6.3  H T M L  m a r k in g /p u n c t u a t io n  

T h e  m e c h a n is m  fo r  H T M L  m a r k in g  w ith in  th e  T S M  a llo w s  th e  w r ite r  o f n e w  te x t ty p e s  to  
e a s ily  m a k e  H T M L  m a r k in g . I n  o r d e r  to  a c h ie v e  s u c h  m a r k in g , w e  h a v e  to  d e fin e  th e  
m a p p in g  b e tw e e n  th e  d iffe r e n t te x t p la n  e le m e n ts  a n d  th e  d e s ir e d  H T M L  ta g s . I n  th e  c a s e  o f 
T O C s  th e  m a p p in g  is  th e  fo llo w in g : 

6.3 .1  P r e - p u n c t u a t io n  r u le s :  

T O C - T I T L E  
�

 < F O N T  S I Z E = + 2 >  

T O C - L I S T  
�

 < O L >  

T O C - E N T R Y  
�

 < L I >  
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6.3 .2  P o s t - p u n c t u a t io n  r u le s  

T O C - T I T L E  
�

 < /F O N T >  

T O C - L I S T  
�

 < /O L >  

T O C - E N T R Y  
�

 < /L I >  

 

T h a t w a y  th e  T O C  r e a lis a tio n  c o v e r s  th e  s p e c ific a tio n  in  [ T E X S 3 ] . ( F ig u r e  6 8 ) . 

 
Fig u re  6 8  - T O C  H T M L  m a rk in g  
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7. T h e  C A D C A M - O V E R V I E W S  r e g io n  

7.1  F u n c t io n  a n d  t e x t  t y p e  

T h is  c h a p te r  c o v e r s  d e s c r ip tio n  o f th e  m e c h a n is m  im p le m e n te d  fo r  g e n e r a tio n  o f O v e r v ie w  
te x t ty p e . I n  AG IL E  th e  a im  o f O v e r v ie w  te x t is  p r e s e n tin g  a  s u m m a r y  o f th e  o p e r a tio n s  
d e s c r ib e d  in  a  te c h n ic a l m a n u a l o r  c h a p te r  c o n ta in in g  a  s e t o f p r o c e d u r a l te x ts  ( s e e  
[ T E X S 3 ] ) . T h e  r e a lis a tio n  o f th is  te x t ty p e  is  a c h ie v e d  in  th e  C AD C AM - O V E R V I E W  
r e g io n , w h ic h  is  n o w  p a r t o f th e  te x t p la n n e r  r e g io n s . T h e  m a in  s u b je c t o f th is  c h a p te r  is  to  
d e s c r ib e  th e  fe a tu r e s  o f th e  O v e r v ie w  te x t ty p e  a s  th e y  a r e  im p le m e n te d . T h e  O v e r v ie w  te x t 
ty p e  d e p e n d s  ( th e  s a m e  w a y  a s  T O C  d o e s )  o n  p r e v io u s ly  d e fin e d  s tr u c tu r e , b a s e d  o n  th e  
C AD C AM  c o n c e p t P R O C E D U R E - L I S T  ( s e e  [ T E X S 3 ]  fo r  fu r th e r  d e ta ils ) .  

An  o v e r v ie w  te x t is  c o m p o s e d  b y  c o m p le x  s e n te n c e s . I n  o r d e r  to  a c h ie v e  a  s e n s ib le  
r u n n in g  O V E R V I E W  te x t th e  te x t p la n n e r  h a s  to  c o n s id e r  s o m e  c o n s tr a in ts  o v e r  th e  
a g g r e g a tio n , r e s u ltin g  in  lim ite d  le n g th  s e n te n c e s . T h e  im p le m e n ta tio n  le a d s  to  s e n te n c e s , 
c o n ta in in g  th r e e  d e p e n d e n t e le m e n ts  a t m o s t. T h e  o r d e r in g  o f th e  e le m e n ts  in  th e  
O V E R V I E W  s e n te n c e s  d o  n o t n e c e s s a r ily  fo llo w  th e  u s e r  o r d e r e d  s e le c tio n  o f A-b o x e s .  
S e m a n tic  g r o u p in g  w a s  c o n s id e r e d  a s  a  p o s s ib ility  in  T E X S 3 . T h e  AG I L E  u s e r  m a y  c h o o s e  
to  g r o u p  th e  e le m e n ts  in  th e  O V E R V I E W  te x t  e ith e r  b y  th e  s a m e  a c te e  o r  b y  a c te e s , 
p a r tic ip a tin g  in  th e  s a m e  s e m a n tic  h ie r a r c h y .  

E x a m p le s : 

( 8 )  P e r s o n a l s t y le , w it h  e x p lic it  2 n d  p e r s o n  p lu r a l r e fe r e n c e  t o  t h e  u s e r  

( a )  En g lis h  

T h e  AG I L E -AU T O C AD  s y s te m  a llo w s  y o u  to  c r e a te  m u ltilin e  s ty le , to  e d it m u ltilin e  s ty le  a n d  to  
s p e c ify  th e  p r o p e r tie s  o f a  m u ltilin e . Y o u  c a n  a ls o  d r a w  a  lin e  a n d  a r c  c o m b in a tio n  p o ly lin e   a n d  
c h a n g e   a  c o m p o n e n t o f p o ly lin e .  

( b )  C z e c h  

S y s té m  AG IL E -Au to C AD  V á m   u m o ž
�

u je ,  v y tv o � it s ty l m u lti � á r y , … … s ty l m u lti � á r y , u r � it            
v la s tn o s ti m u lti � á r y .  T a k é  m � ž e te  n a k r e s lit   k � iv k u  s lo ž e n o u  z    � a r   a   o b lo u k � , … .. 

( c )  B u lg a r ia n  
�����
	������	��

 AG IL E -AU T O C AD    ��������������� �  � �  ��� ��� � � �
	��  �
	�� �  � �   � � 	�� � � � � � ,  � �  ! � � ��"#	�� ! ��	��  �
	�� �  � �   � � 	�� � � � � � ,  � �   � � � � � �$	��  % � ! ��"#	#� ! ���
	���"��&	��  � �  '� � 	#� � � � � � . ( ���    �#) �
	��   ����* �  � �  
� ��+,� ! 	��#�
	��   ����� � � � � � � , ���,�$	�� � � � �  � 	  � 	����$+,"��   

�
  � �,-
� ,   � �  �&!,� �� � �&	��  � � ���� � 	  � �  �,��� � � � � � � . 

( d )   R u s s ia n  
�����
	�����

 AG I L E -AU T O C AD  �����
������� �
	  � ����� � � ��	�.   �
	�� � .    � � .�	�� � � � ��� ,  ! � � �#"#	�� !,��� ��	�.  �
	�� � .  '� � .�	�� � � � ��� , � � � � � ��	#.   � ����/ �
	 � �   � � .�	�� � � � ��� . (10  
	���" ) �   �#) �
	��  ! ��� ��� ��	�.  ����� � � � � ��� , � � �
	 �#� *2�,�  � �  � 	 ! � � " ���   �&!&�  01%  

�
 � �3- ,  � � �� �&� 	�.  4�� ���� � 	  �,��� � � � � �,� . 
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( 9 )  Pe r s o n a l s t y le , w it h  e x p lic it  2 n d  p e r s o n  p lu r a l r e fe r e n c e  t o  t h e  u s e r  

( a )  En g lis h  

T h e  AG I L E -AU T O C AD  s y s te m  a llo w s   c r e a tin g  m u ltilin e  s ty le , e d itin g  m u ltilin e  s ty le ,  s p e c ify in g  
th e  p r o p e r tie s  o f a  m u ltilin e . Y o u  c a n  a ls o  d r a w  a  lin e  a n d  a r c  c o m b in a tio n  p o ly lin e   a n d  c h a n g e   
a  c o m p o n e n t o f p o ly lin e .  

( b )  C z e c h  

S y s té m  AG IL E -Au to C AD  V á m   u m o ž
�

u je ,  v y tv o � it s ty l m u lti � á r y , … … s ty l m u lti � á r y , u r � it            
v la s tn o s ti m u lti � á r y .  T a k é  m � ž e te  n a k r e s lit   k � iv k u  s lo ž e n o u  z    � a r   a   o b lo u k � , … .. 

( c )  B u lg a r ia n  
�����
	������	��

 AG IL E -AU T O C AD    ��������������� �  � �  ���  ��� ��� � � �  ��	�� �  � �  ! � 	�� � � � � � ,  � �  ���  " � � ��#$	$� " �  �
	�� �  � �  ! � 	�� � � � � � ,  � �   ���  � � � � � ��	  % � " �$#$	�� " �&��	���#��'	$�  � �  ! � 	�� � � � � � . ( � �  �$)*���  
�
  
����+ �  � �  ���

 � ��,&� " 	��$�   �&��� � � � � � � , 
�����
	�� � � � �  � 	  � 	$���
,&#��   

�
  � ��-
� ,   � �  ���  �."&� �� � �  

� � ���� � 	  � �  
�&��� � � � � � � . 

( d )   R u s s ia n  
�����
	�����

 AG I L E -AU T O C AD  �����
������� �
	  � ���/� � � ��	�0   �
	�� � 0   ! � 0�	�� � � � ��� ,  " � � �$#$	�� "&��� ��	�0  �
	�� � 0  1 � 0�	�� � � � ��� , � � � � � ��	$0   � ����2 �
	 � �  ! � 0�	�� � � � ��� . (3���  �$)4���  
	$��# ) �   " ��� ��� ��	�0  ����� � � � � ��� , � � �
	 �$� +5�&�  � �  � 	 " � � # ���   �.".� �6 %  

�
 �  '- ,  � � �� �.� 	�0  7�� ���� � 	  �&��� � � � � �&� . 

7 .2  Pla n n in g  o f s y n t a c t ic  a g g r e g a t io n  ( c o n j u n c t io n )  

T h e r e  a r e  tw o  ty p e s  o f s y n ta c tic  a g g r e g a tio n  –  c o n ju n c tio n  a n d  d is ju n c tio n  ( s e e  3 .2 .1  fo r  a  
d e ta ile d  d e s c r ip tio n  o f th e s e  p h e n o m e n a ) . T h e  O V E R V I E W  c a s e  im p le m e n ts  a  
C O N J U N C T I O N  ty p e  o f s y n ta c tic  a g g r e g a tio n . T h e  p la n n in g  o f s y n ta c tic  a g g r e g a tio n  o r  
c o n ju n c tio n  fo r  O v e r v ie w s  is  a c h ie v e d  b y  d o in g  a g g r e g a tio n  w h ile  fo llo w in g  th e  s tr u c tu r e  o f 
th e  C AD C AM  c o n c e p t P R O C E D U R E - L I S T . E a c h  P R O C E D U R E - L I S T  h a s  tw o  s lo ts  
F I R S T  a n d  R E S T . T h e  s lo t F I R S T  h o ld s  a  P R O C E D U R E , a n d  th e  R E S T  s lo t c o n ta in s  th e  
lis t w ith  a ll th e  o th e r  P R O C E D U R E s . H e r e , w e  a r e  in te r e s te d  o n ly  in  th e  G O AL  s lo t o f e a c h  
p r o c e d u r e . T h e  C O N J U N C T I O N  r o le  is  to  p la n  th e  G O AL s  a s  r u n n in g  te x t g iv in g  
s u m m a r is e d  in fo r m a tio n  fo r  th e  Ab o x e s  ( P R O C E D U R E s ) .  

7 .3  D e s c r ip t io n  o f t h e  im p le m e n t a t io n  

T h e  C AD C AM -O V E R V I E W  r e g io n  e n v e lo p s  th e  s p e c ific a tio n s  o f th e  O v e r v ie w  te x t ty p e . 
W e  s ta r t w ith  th e  s y s te m  O V E R V I E W - E N T R Y - T Y P E . I t c o m e s  to  d e te r m in e  w h e th e r  
th e r e  w ill b e  O V E R V I E W - T I T L E  o r  O V E R V I E W - E L E M E N T  r e a liz e d . 

B o th  e le m e n ts , O V E R V I E W - T I T L E  a n d  O V E R V I E W - E N T R Y - E L E M E N T  a r e  p la n n e d  
to  h a v e  e ith e r  P E R S O N AL  o r  I M P E R S O N AL  s ty le . T h is  is  d o n e  b y  a d d in g  th e  n e c e s s a r y  
‘R E AL IZ E - W I T H ’ s ta te m e n ts , w h ic h  p r o v id e s  th e  fo r m a tio n  o f th e  p r o p e r  s ta te m e n ts  
w ith in  th e  S P L  s tr u c tu r e  fo r  e a c h  s ty le . 
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Fig u re  6 9  - O V E R V IE W -E N T R Y -T Y P E  s y s te m  

As  it is  s e e n  fr o m  F ig u r e  6 9  th e  s y s te m  h a s  th r e e  o u tp u ts  –  O V E R V I E W - D O C U M E N T , 
O V E R V I E W - E N T R Y  a n d  S E M AN T I C AL L Y - G R O U P E D - O V E R V I E W - E N T R Y . 
O V E R V I E W - D O C U M E N T  in tr o d u c e s  title  fo r  th e  O v e r v ie w . T h e  title  is  r e a liz e d  b y  u s in g  
te m p la te  fo r  e a c h  la n g u a g e . T h e  o th e r  tw o  o u tp u ts  O V E R V I E W - E N T R Y  a n d  
S E M AN T I C AL L Y - G R O U P E D - O V E R V I E W - E N T R Y  in tr o d u c e  n e w  O V E R V I E W -
E N T R Y - E L E M E N T . T h e  d e c is io n  fo r  w h e th e r  w e  n e e d  O V E R V I E W - T I T L E  o r  
O V E R V I E W - E N T R Y - E L E M E N T  is  d o n e  b y  th e  c h o o s e r  O V E R V I E W - E N T R Y - T Y P E -
C H O O S E R  ( F ig u r e  7 0 ) , w h ic h  u s e s  th e  T S M  in q u ir y  AG IL E - O V E R V I E W - R O O T - Q  a n d  
d e te r m in e  w h e th e r  w e  a r e  a t th e  b e g in n in g  o f th e  O v e r v ie w  p la n n in g  o r  n o t. I f w e  a r e  a t th e  
b e g in n in g  th e n  a n  O v e r v ie w  title  is  in s e r te d  a n d  r e a liz e  a s  a  te m p la te . O th e r w is e  n e w  
O v e r v ie w  e le m e n t is  in tr o d u c e d . F u r th e r  th e  c h o o s e r  c h e c k s  w h a t k in d  o f e le m e n t s h o u ld  b e  
in s e r te d . T h e  in q u ir y  W H AT - O V E R V I E W - G R O U P I N G - S T Y L E - Q  c h e c k s  w h a t s ty le  o f 
g r o u p in g  th e  u s e r  h a s  r e q u e s te d  –  s e m a n tic  o r  lim ite d /n o n - lim ite d . 
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Fig u re  7 0  - O V E R V IE W -E N T R Y -T Y P E -C H O O S E R  

T h e  s e m a n tic  g r o u p in g  r e lie s  o n  p r e v io u s ly  fo r m e d  lis t, w h ic h  c o n ta in s  th e  G O AL s  o f th e  
P R O C E D U R E s  in  th e  P R O C E D U R E - L I S T  ( th e  A-b o x  s tr u c tu r e  w h ic h  is  u s e d  fo r  th e  
p la n n in g  o f th e  O v e r v ie w )  o r d e r e d  e ith e r  b y  a c te e s  th a t a r e  th e  s a m e  o r  b y  a c te e s , w h ic h  
h a v e  th e  s a m e  ty p e . 

T h e  lim ite d  g r o u p in g  m a k e s  s e p a r a tio n  o f th e  e le m e n ts  a c c o r d in g  to  a  p r e v io u s ly  d e fin e d  
fix e d  n u m b e r . T h is  n u m b e r  d e fin e s  h o w  m u c h  e le m e n ts  a r e  p la n n e d  fo r  e a c h  g r o u p  to  h a v e . 

7.3 .1  S e m a n t ic  r e a liz a t io n  o f e le m e n t s  

7.3 .1 .1  P r e p a r a tio n  f o r  s e m a n tic  g r o u p in g  

At th is  p o in t w e  d e s c r ib e  w h a t is  d o n e  w ith in  th e  im p le m e n ta tio n  in  o r d e r  to  p r e p a r e  a  
s tr u c tu r e , w h ic h  w ill b e  th e  m a in  “ w h e e l”  fo r  p la n n in g  o f s e m a n tic  a g g r e g a tio n . T h e  
s tr u c tu r e  ty p e  is  s im p ly  a  lis t o f G O AL s , fo u n d  in  th e  P R O C E D U R E - L I S T , u s e d  a s  a  b a s e  
fo r  te x t p la n n in g  o f O v e r v ie w . B e tw e e n  th e  s e m a n tic  g r o u p s  a lo n g  th e  lis t th e r e  a r e  
s e p a r a to r s , w h ic h  m a r k  e n d /s ta r t o f d iffe r e n t s e m a n tic  g r o u p s . T h e  lis t is  r e c e iv e d  b y  d o in g  
tr a v e r s a l o f th e  P R O C E D U R E - L I S T  a n d  r e o r d e r in g  th e  G O AL s  in  th e  w a y  w e  w a n t to  
p r o d u c e  th e m  –  o r d e r e d  e ith e r  b y  th e  s a m e  a c te e  o r  b y  a c te e  ty p e  ( s e e  [ T E X S 3 ]  
s p e c ific a tio n s  fo r  m o r e  d e ta ils  o n  th is  to p ic ) . 

7.3 .1 .2  I m p le m e n ta tio n  o f  s e m a n tic  g r o u p in g  

O n c e  th e  O V E R V I E W - E N T R Y - E L E M E N T  is  in tr o d u c e d  in  th e  b r a n c h  
S E M AN T I C AL L Y - G R O U P E D - O V E R V I E W - E N T R Y  ( F ig u r e  6 9 )  it is  id e n tifie d  w ith  th e  
c u r r e n t m e m b e r  o f th e  s e m a n tic a lly  g r o u p e d  lis t, d e fin e d  in  a d v a n c e .  
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Fig u re  7 1  - S E M A N T IC -O V E R V IE W -C O M P L E X IT Y  s y s te m  

T h e  s y s te m  S E M AN T I C - O V E R V I E W - C O M P L E X I T Y  ( F ig u r e  7 1 )  d e c id e s  w h e th e r  
th e r e  w ill b e  m o r e  O v e r v ie w  e le m e n ts  r e a liz e d . U s in g  th e  in q u ir y  L O N G E R - S E M AN T I C -
G R O U P E D - L I S T - Q  im p le m e n te d  in  th e  c h o o s e r  –  S E M AN T I C - O V E R V I E W -
C O M P L E X I T Y - C H O O S E R , th e  s y s te m  e ith e r  c o n tin u e s  to  in tr o d u c e  M O R E  g r o u p s  o f 
e le m e n ts  o r  s to p s  th e  p r o c e s s  ( F ig u r e  7 2 ) . 

 

 
Fig u re  7 2  - S E M A N T IC -O V E R V IE W -C O M P L E X IT Y -C H O O S E R  
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Fig u re  7 3  –  S E M A N T IC -O V E R V IE W -A G G R E G A T IO N  s y s te m  

F ig u r e  7 3  s h o w s  th e  s y s te m  S E M AN T I C - O V E R V I E W -AG G R E G AT I O N , w h ic h  
h a n d le s  th e  c o n ju n c tio n  o f th e  s e m a n tic a lly  g r o u p e d  e le m e n ts . B y  u s in g  th e  in q u ir y  
L O N G E R - S I N G L E - G R O U P - L I S T - Q . T h e  c h o o s e r  o f th e  s y s te m  S E M AN T I C -
O V E R V I E W -AG G R E G AT I O N - C H O O S E R  d e c id e s  w h e th e r  th e r e  is  m o r e  e le m e n ts  to  b e  
g a th e r e d  to g e th e r . I f th e r e  is  n o  m o r e  e le m e n ts , a  n e w  lis t is  in s e r te d , w h ic h  m a r k s  th e  
b e g in n in g  o f a  n e w  s e m a n tic  g r o u p  o f e le m e n ts . 

 

T h is  w a y  w e  a c h ie v e  th e  d e s ir e d  s p e c ific a tio n s  fo r  s e m a n tic  g r o u p in g  o f th e  e le m e n ts  
d e s c r ib e d  in  [ T E X S 3 ] . 

7.3 .2  L im it e d  a n d  n o n - lim it e d  r e a liz a t io n  o f e le m e n t s  

T h e  o th e r  w a y  o f g r o u p in g  s p e c ifie d  in  [ T E X S 3 ]  a n d  im p le m e n te d  h e r e  is  b y  lim itin g  th e  
e le m e n ts , a c c o r d in g  to  th e ir  n u m b e r .  

T h e  im p le m e n ta tio n  o f th is  ty p e  o f g r o u p in g  s ta r ts  w ith in  th e  s y s te m  O V E R V I E W -
E N T R Y - T Y P E  ( F ig u r e  6 9 ) . T h e  o u tp u t O V E R V I E W - E N T R Y  in tr o d u c e s  n e w  
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O V E R V I E W - E N T R Y - E L E M E N T , w h ic h  is  id e n tifie d  w ith  th e  G O AL  o f a  P R O C E D U R E  
fr o m  th e  P R O C E D U R E - L I S T  ( th e  A-b o x  s tr u c tu r e  w h ic h  is  u s e d  fo r  r e tr ie v in g  th e  te x t 
p la n ) .  

N e x t w e  fo llo w  th e  s y s te m  O V E R V I E W - C O M P L E X I T Y  ( F ig u r e  7 4 ) , w h ic h  c h e c k s  
w h e th e r  th e r e  a r e  m o r e  e le m e n ts  le ft in  th e  lis t o f P R O C E D U R E s , a n d  if th a t is  th e  c a s e  
r e a liz e  th e m . T h e  c o n tr o l o v e r  w h e th e r  w e  h a v e  m o r e  e le m e n ts  is  d o n e  th e  s a m e  w a y  a s  in  
th e  s y s te m  T O C - C O M P L E X I T Y  ( s e e  th e  p r e v io u s  c h a p te r  –  C AD C AM - T O C S  r e g io n ) . 
T h e  T S M  in q u ir y  L O N G E R - L I S T - Q - C O D E  c h e c k s  w h e th e r  th e r e  a r e  m o r e  e le m e n ts  le ft.  

 
Fig u re  7 4  - O V E R V IE W -C O M P L E X IT Y  s y s te m , 

T h e  n e x t s y s te m  to  w h ic h  th e  c o n tr o l is  g iv e n  is  O V E R V I E W -AG G R E G AT I O N  ( F ig u r e  
7 5 ) . H e r e  is  th e  s ta r tin g  p o in t w h e r e  w e  s ta r t p la n n in g  O V E R V I E W  s y n ta c tic  a g g r e g a tio n  
b y  u s in g  c o n ju n c tio n . T h e  c o n ju n c tio n  is  p la n n e d  to  b e  p e r fo r m e d  e ith e r  a s  a  b u n d le  o f 
c o n ju n c tio n  e le m e n ts  o r  a s  d is tr ib u te d  c o n ju n c tio n  g r o u p s .  

 



AG IL E  8 0  

 

 

 
Fig u re  7 5  - O V E R V IE W -A G G R E G A T IO N  s y s te m  

T h e  o u tp u t o f th e  s y s te m  -  M O R E - B U N D L E D - O V E R V I E W - E N T R I E S  g a th e r s  th e  
p r o c e s s e d  e le m e n ts  a s  a  w h o le  b u n d le . I t ju s t r e a lis e s  th e m  a s  o n e  c o n ju n c t lis t o f e le m e n ts . 
H e r e  w e  in s e r t th e  fu n c tio n  C O N J O I N E D - O V E R V I E W - L I S T , w h ic h  w h e n  e n c o u n te r e d  b y  
th e  s e n te n c e  p la n n e r  is  r e a liz e d  a s  a  c o n ju n c tio n  o f th e  e le m e n ts  w ith in  th e  C O N J O I N E D -
O V E R V I E W - L I S T .  

 
Fig u re  7 6  - C A D C A M -R E G IO N , a g g re g a tio n  s y s te m s  
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T h e  o th e r  o u tp u t o f th e  s y s te m  –  M O R E - D I S T R I B U T E D - O V E R V I E W - E N T R I E S  is  th e  
b e g in n in g  p la c e , w h e r e  w e  s ta r t to  p la n  th e  d is tr ib u tio n  o f th e  c o n ju n c t e le m e n ts . F u r th e r , 
th e  p r o c e s s in g  is  le d  b y  O V E R V I E W - E Q U AL -D I S T R I B U T I O N  s y s te m  ( F ig u r e  7 6 ) . T h e  
p la n n in g  fo r  th e  d is tr ib u tio n  o f th e  e le m e n ts  is  d o n e  in  O V E R V I E W - E Q U AL -
D I S T R I B U T I O N . At th is  m o m e n t th e  d is tr ib u tio n  is  b a s e d  s im p ly  o n  th e  n u m b e r  o f 
c o n ju n c t e le m e n ts . T h e  s e n te n c e s  p la n n e d  r e p r e s e n t g r o u p s  o f e q u a lly  d is tr ib u te d  c o n ju n c t 
e le m e n ts . T h is  ty p e  o f g r o u p in g  is  d o n e  b y  th e  in q u ir y  H O W - M AN Y - O V E R V I E W -
E N T R I E S - Q - C O D E , w h ic h  is  c o u n tin g  th e  n u m b e r  o f e le m e n ts  r e a liz e d  u p  to  a  c e r ta in  
p o in t. O n  F ig u r e  7 7  is  s h o w n  th e  c h o o s e r  o f th is  s y s te m  –  O V E R V I E W - E Q U AL -
D I S T R I B U T I O N - C H O O S E R  th a t d e c id e s  w h e r e  th e  o u tp u t o f th e  s y s te m  s h o u ld  b e  
d ir e c te d  b y  u s in g  th e  in q u ir y  d e s c r ib e d  a b o v e . I f p r e v io u s ly  d e fin e d  n u m b e r  o f e le m e n ts  is  
e x c e e d e d  n e w  g r o u p  o f c o n ju n c t e le m e n ts  is  c r e a te d . T h a t w a y  w e  a c h ie v e  e q u a lly  s p r e a d  
a g g r e g a tio n . 

D iffe r e n t s ty le s  o f s y n ta c tic  a g g r e g a tio n  ( c o n ju n c tio n )  –  d is tr ib u te d  a n d  b u n d le d  a r e  
s h o w n  o n  F ig u r e  7 8  a n d   F ig u r e  7 9 . T h e y  r e p r e s e n t g r a p h  s tr u c tu r e s  r e c e iv e d  d u r in g  th e  
g e n e r a tio n . T h e  d iffe r e n c e  b e tw e e n  th e  tw o  s c h e m e s  is  th e  fu n c tio n  S E P AR AT E D -
O V E R V I E W - L I S T , w h ic h  e n s u r e s  th e  s e p a r a tio n  o f c o n ju n c t e le m e n ts . 

 

 
Fig u re  7 7  - O V E R V IE W -E Q U A L -D IS T R IB U T IO N -C H O O S E R  

 
Fig u re  7 8  - G R A P H  S T R U C T U R E  W IT H  D IS T R IB U T E D  C O N J U N C T IO N  
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 F ig u re  7 9  - G R A P H  S T R U C T U R E  W IT H  B U N D L E D  C O N J U N C T IO N  
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8. C o n c lu s io n s  

T h e  a im  o f th e  W P 5 .3  ta s k  w a s  to  d e v e lo p  a  fr a m e w o r k  th a t w o u ld  e n a b le  th e  in te g r a tio n  o f 
d iffe r e n t a p p r o a c h e s  to  d is c o u r s e  s tr u c tu r in g , a n d  p r o v id e  a  m o r e  g e n e r a l p e r s p e c tiv e  o n  
s tr a te g ie s  fo r  te x t g e n e r a tio n  th a t w o u ld  b e  a p p lic a b le  b e y o n d  th e  im m e d ia te  d o m a in  o f 
a p p lic a tio n  d e fin e d  fo r  AG I L E . I n  [ T E X S 3 ]  w e  p r o p o s e d  d e ta ile d  s p e c ific a tio n s  o f a n  
a p p r o a c h  th a t w o u ld  a n s w e r  to  th is  a im , b y : 

1 . e n a b lin g  th e  d e v e lo p m e n t o f a  te x t g r a m m a r  to  s p e c ify  th e  g e n e r a tio n  o f te x t 
p la n s  fo r  a  p a r tic u la r  te x t ty p e , in c lu d in g  th e  p la n n in g  o f c o m p le x  te x tu a l 
p h e n o m e n a  lik e  d is c o u r s e  a g g r e g a tio n , s y n ta c tic  a g g r e g a tio n , a n d  s e q u e n c e  
m a r k in g ; 

2 . d e v e lo p in g  a n  a p p r o a c h  to  d is c o u r s e  s tr u c tu r in g  b a s e d  o n  H a llid a y 's  S y s te m ic  
F u n c tio n a l G r a m m a r  ( S F G ) , 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  T h e o r y  
( R S T ) , a n d  th e  P r a g u ia n  F u n c tio n a l G e n e r a tiv e  D e s c r ip tio n  ( F G D ) , th a t w o u ld  
m a k e  it p o s s ib le  to  c o n s tr u c t c o m p le x  b u t c o h e r e n t te x t p la n s  a n d  h a v e  te x tu a l 
( in fo r m a tio n )  s tr u c tu r e  r e fle c te d  b y  c o n te x tu a lly  a p p r o p r ia te  w o r d  o r d e r ; a n d ,  

3 . illu s tr a tin g  th e  fle x ib ility  o f th e  e n tir e  a p p r o a c h  o n  a  v a r ie ty  o f te x t ty p e s  
c o m m o n ly  fo u n d  in  s o ftw a r e  m a n u a ls .  

I n  th is  d e liv e r a b le  w e  s h o w e d  h o w  th e  T S M  fo r  th e  fin a l p r o to ty p e  a c h ie v e d  th is  c o m p le x  
a im . W e  a c c o m p lis h e d  fle x ib le  d e v e lo p m e n t o f te x t g r a m m a r s  ( p o in t 1 , a b o v e )  fir s t o f a ll b y  
r e im p le m e n tin g  th e  s e n te n c e  p la n n e r . F o r  th e  fin a l p r o to ty p e , th e  s e n te n c e  p la n n e r  is  c a p a b le  
o f in te r p r e tin g  c o m p le x  te x t p la n s , a n d  fa c ilita te s  a  p r in c ip le d  a n d  s tr a ig h tfo r w a r d  w a y  o f 
e x te n d in g  its  c o v e r a g e  o f te x t p la n  c o n fig u r a tio n s . W ith  th e  s e n te n c e  p la n n e r  in  p la c e , w e  
s h o w e d  h o w  a  v a r ie ty  o f te x t ty p e s  c o u ld  b e  p la n n e d  b y  d iffe r e n t r e g io n s , a n d  h o w  th e  
s e n te n c e  p la n n e r  c o u ld  - in d e e d -  b e  e a s ily  e x te n d e d  to  c o v e r  th e  c o n fig u r a tio n s  s p e c ific  to  a  
p a r tic u la r  ty p e  o f te x t p la n s .  

B e s id e s  th e  fu ll p r o c e d u r a l in s tr u c tio n s  te x t ty p e , fa m ilia r  fr o m  th e  I M D  T S M  
[ T E X S 2 /T E X M 2 ] , w e  a ls o  d e v e lo p e d  m o d u le s  th a t a r e  c a p a b le  o f p r o d u c in g  d iffe r e n t te x t 
ty p e s , a ll u s in g  th e  s a m e  ty p e  o f c o n te n t- s p e c ific a tio n  a s  in p u t. I n  m a n y  a  c a s e , th e  
p r in c ip le d  a p p r o a c h  ta k e n  in  th e  d e v e lo p m e n 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  th e  g e n e r a tio n  o f te x t p la n s  fo r  fu ll p r o c e d u r a l te x ts , p a id  o ff its  d iv id e n d : N e w  
r e g io n s  d id  n o t h a v e  to  s ta r t fr o m  s c r a tc h , b u t c o u ld  r e u s e  m a n y  o f th e  b a s ic  
im p le m e n ta tio n s  a lr e a d y  p r e s e n t in  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  b e lie v e  th a t 
th is  " e a s e  o f r e u s e "  c o u p le d  to  th e  s h o w n  " e a s e  o f e x te n d ib ility "  p r o v id e s  a  g o o d  illu s tr a tio n  
o f th e  fle x ib ility  o f th e  e n tir e  a p p r o a c h  -  a r g u a b ly  in  n o  s m a ll p a r t d u e  to  p r o p e r ly  th o u g h t-
th r o u g h  s p e c ific a tio n s  a n d  r a m ifie d  im p le m e n ta tio n s .  

F in a lly , h o w  d o e s  th e  T S M  a d v a n c e  th e  s ta te  o f th e  a r t in  th e  fie ld  o f N a tu r a l L a n g u a g e  
G e n e r a tio n ?  W e  c a n  s u m m a r is e  its  p o te n tia l c o n tr ib u tio n s  a s  fo llo w s .  

T o  b e g in  w ith , th e  a r c h ite c tu r e  o f th e  T S M  c o n fo r m s  to  th e  r e c e n tly  p r o p o s e d  ( a n d  
a g r e e d  u p o n )  id e a l a r c h ite c tu r e  fo r  n a tu r a l la n g u a g e  g e n e r a tio n  s y s te m s  [ R e ite r  a n d  D a le , 
2 0 0 0 ] . T h e  T S M  th u s  n o t o n ly  o b ta in s  a  c e r ta in  p e r s p ic u ity  in  its  fu n c tio n in g , i.e . its  
in te r a c tio n  w ith  o th e r  m o d u le s  o f th e  in te g r a te d  s y s te m . W h a t is  m o r e , p r e c is e ly  b e c a u s e  its  
m o d u le s  fo r  te x t p la n n in g  a n d  s e n te n c e  p la n n in g  a r e  im p le m e n te d  in  o n e  a n d  th e  s a m e  
s y s te m  a s  th e  le x ic o - g r a m m a r s , th e  n o to r io u s  p r o b le m  o f th e  " g e n e r a tio n  g a p "  c a n  b e  
o v e r c o m e  -  n o  lo n g e r  is  it im p o s s ib le  fo r  te x t p la n n in g  to  e x e r t c o n tr o l o r  is s u e  g u id a n c e  
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a b o u t h o w  a  te x t s h o u ld  b e  r e a lis e d . I n  fa c t, th e  te x t p la n n in g  c a n  c o n tr o l th e  r e a lis a tio n  a s  
m u c h  a s  n e e d e d  in  a n y  p a r tic u la r  c a s e , a s  it c a n  im p o s e  c o n s tr a in ts  o f a n y  le v e l o f d e lic a c y  
o n  a n y  o f th e  te x t p la n  e le m e n ts , a n d  th e s e  c o n s tr a in ts  a r e  d ir e c tly  in te r p r e ta b le  b y  th e  
le x ic o - g r a m m a r s . 

Als o , th e  fin a l p r o to ty p e  T S M  e n a b le s  o n e  to  s p e c ify  te x t g r a m m a r s  u s in g  th e  in tu itiv e  
to o ls  p r o v id e d  b y  K P M L . T h e s e  to o ls  a llo w  fo r  a  r e la tiv e ly  a b s tr a c t le v e l o f s p e c ific a tio n , 
th u s  a llo w in g  th e  u s e r  to  fo c u s  a t th e  ta s k  a t h a n d  w ith o u t h a v in g  to  w o r r y  a b o u t th e  n itty -
g r itty  o f lo w - le v e l im p le m e n ta tio n s . T h e  s e n te n c e  p la n n e r  s u p p o r ts  th is  v ie w . W h a t is  m o r e , 
w e  h a v e  p r e s e n te d  in  th is  d e liv e r a b le  v a r io u s  te x t g r a m m a r s  ( i.e . r e g io n s )  th a t p la n  a  v a r ie ty  
o f te x t ty p e s .  

F in a lly , th e  im p le m e n ta tio n  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  illu s tr a te s  h o w  
v a r io u s  a p p r o a c h e s  to  d is c o u r s e  p h e n o m e n a , i.e . S F G , R S T  a n d  F G D , c a n  b e  in te g r a te d  to  
h a n d le  in fo r m a tio n  s tr u c tu r e  a n d  d is c o u r s e  r e la tio n s , th u s  o p tim iz in g  c o h e r e n c e  a n d  
c o h e s io n  ( o r : c o n te x tu a l r e fe r e n c e  in  its  b r o a d e s t u n d e r s ta n d in g ) . W e  w o u ld  lik e  to  a r g u e  
th a t e a c h  a p p r o a c h  o n  its  o w n  w o u ld  fin d  it d iffic u lt to  c o n s tr u c t a  c o h e r e n t a n d  s u ffic ie n tly  
d e ta ile d  e x p la n a tio n  fo r  th e  b r o a d  r a n g e  o f p h e n o m e n a  c o n s id e r e d  h e r e  ( c f. a ls o  [ K r u ijff-
K o r b a y o v á  � t a l, 2 0 0 0 ] . T h u s , th e  s y n th e s is  o f th e  th r e e  a p p r o a c h e s  h a s  r e s u lte d  in  a  d e s ig n  
( o r  a  m e th o d )  th a t a d d s  v a lu e  o v e r  a n d  a b o v e  th e  c o n tr ib u tio n s  m a d e  b y  e a c h  in d iv id u a l 
a p p r o a c h .  
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R e fe r e n c e  in  Au to m a tic a lly  G e n e r a te d  I n s tr u c tio n s ."  I n : P r o c e e d in g s  o f th e  T h ir d  
W o r k s h o p  o n  T e x t, S p e e c h  a n d  D ia lo g u e , B r n o , S e p te m b e r  1 3 - 1 6  2 0 0 0 . S p r in g e r  a n d  
V e r la g . 

I v a n a  K r u ijff- K o r b a y o v á  &  G e e r t- J a n  M . K r u ijff. 1 9 9 9 . " C o n te x tu a lly  Ap p r o p r ia te  O r d e r in g  
o f N o m in a l E x p r e s s io n s ."  I n : P r o c e e d in g s  o f th e  E S S L L L I ¨'9 9  W o r k s h o p  o n  
G e n e r a tin g  N o m in a l E x p r e s s io n s , U tr e c h t, A u g u s t 1 9 9 9 . 

I v a n a  K r u ijff- K o r b a y o v á , G e e r t- J a n  M . K r u ijff &  J o h n  B a te m a n . 2 0 0 0 . " C o n te x tu a lly  
Ap p r o p r ia te  O r d e r in g  o f N o m in a l E x p r e s s io n s ."  C o n tr ib u tio n  to  a  v o lu m e  b a s e d  o n  th e  
E S S L L L I ¨'9 9  W o r k s h o p  o n  G e n e r a tin g  N o m in a l E x p r e s s io n s , U tr e c h t, Au g u s t 1 9 9 9 . 
K e e s  v a n  D e e m te r  a n d  R o d g e r  K ib b le  ( e d s .) . U n d e r  r e v ie w . 

E h u d  R e ite r  &  R o b e r t D a le . 2 0 0 0 . B u ild in g  A p p lie d  N a tu r a l L a n g u a g e  G e n e r a tio n  
S y s te m s , C a m b r id g e  U n iv e r s ity  P r e s s , C a m b r id g e  U K  

P e tr  S g a ll, E v a  H a ji � o v á , &  J a r m ila  P a n e v o v á . 1 9 8 6 . T h e  M e a n in g  o f th e  S e n te n c e  in  its  
S e m a n tic  a n d  P r a g m a tic  A s p e c ts . D o r d r e c h t, th e  N e th e r la n d s : R e id e l.  


