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Ab s tr a c t :  

T h e  p r e lim in a r y  d o m a in  m o d e l d e s c r ib e d  in  Ag ile  d e liv e r a b le  M O D L 1  h a s  b e e n  r e v is e d  
a n d  e x p a n d e d . I t n o w  c o v e r s  fiv e  n e w  ta r g e t te x ts  c o n ta in in g  m o r e  a d v a n c e d  m a te r ia l. 
W h ile  M O D L 1  fo c u s e d  o n  th e  p r o g r a m s  fo r  c o n s tr u c tin g  a n d  in te r r o g a tin g  th e  T - b o x , in  
p a r tic u la r  th e  Ap p lic a tio n  P r o g r a m m e r ’ s  I n te r fa c e , th e  p r e s e n t r e p o rt fo c u s e s  o n  th e  
o n to lo g y  its e lf. W ith  r e fe r e n c e  to  th e  n e w  ta r g e t te x ts  w e  d e s c r ib e  th e  s y s te m s  o f c o n c e p ts  
e m p lo y e d  fo r  m o d e llin g  p la n n in g  s c h e m a s , a c tio n s , a n d  d o m a in  o b je c ts . 

M o r e  in fo r m a tio n  o n  AG I L E  is  a v a ila b le  o n  th e  p r o je c t w e b  p a g e  a n d  fr o m  th e  p r o je c t 
c o o r d in a to r s : 

 U R L :  h ttp ://w w w .itr i.b r ig h to n .a c .u k /p ro je c ts /a g ile  
 e m a il:  a g ile - c o o r d @ itr i.b to n .a c .u k  
 te le p h o n e : + 4 4 - 1 2 7 3 - 6 4 2 9 0 0  
 fa x :  + 4 4 - 1 2 7 3 - 6 4 2 9 0 8  
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1. I n t r o d u c tio n  

I n  th e  d e liv e r a b le  M O D L 1  ( P o w e r , 1 9 9 8 )  w e  e x p la in e d  th e  r o le  o f d o m a in  m o d e llin g  in  
N a tu r a l L a n g u a g e  G e n e r a tio n  a n d  th e  d is tin c tio n  b e tw e e n  T - b o x  a n d  A- b o x ; w e  a ls o  
d e s c r ib e d  a n  Ap p lic a tio n  P r o g r a m m e r ’s  I n te r fa c e  (AP I ) , im p le m e n te d  in  C L O S  ( C o m m o n  
L is p  O b je c t S y s te m ) , w h ic h  fa c ilita te s  th e  ta s k  o f d e fin in g  a  T - b o x  a n d  e d itin g  a n  A- b o x . I n  
th e  p r e s e n t d e liv e r a b le  M O D L 2 , th e  e m p h a s is  s h ifts  fr o m  fo r m  to  c o n te n t. U s in g  th e  AP I  
a n d  o th e r  u tilitie s  w e  h a v e  e n la r g e d  th e  T - b o x  s o  th a t it c a n  c o v e r  th e  m e a n in g s  o f s o m e  
fa ir ly  c o m p le x  p r o c e d u r e s  fo r  u s in g  C AD /C AM  a p p lic a tio n s . F iv e  ta r g e t te x ts  in d ic a tin g  
th e s e  p r o c e d u r e s  a r e  g iv e n  in  Ap p e n d ix  1 . 

As  e x p la in e d  in  M O D L 1 , th e  C AD /C AM  d o m a in  m o d e l is  r o o te d  in  a n  ‘ U p p e r  M o d e l’  
( B a te m a n  e t a l., 1 9 9 0 ) . T h e  p u r p o s e  o f th e  U p p e r  M o d e l is  to  c la s s if y  d o m a in  e n titie s  u n d e r  
a b s tr a c t s e m a n tic  c o n c e p ts  a n d  r e la tio n s  th a t a r e  ty p ic a lly  e x p r e s s e d  th r o u g h  s y n ta x . T h e  
C AD /C AM  d o m a in  m o d e l h a s  a  d iffe r e n t a im , th a t o f d e f in in g  th o s e  s e m a n tic  
c o n fig u r a tio n s  th a t m a k e  s e n s e  in  th e  d o m a in . T o  th is  e n d , it c la s s if ie s  o b je c ts  b y  th e  r o le s  
th e y  c a n  p la y  in  a c tio n s : s o m e  o b je c ts  c a n  b e  d r a w n , s o m e  c a n  b e  s e le c te d , s o m e  c a n  b e  
c lic k e d , a n d  s o  fo rth . 

T h e  m a in  p a r t o f th is  r e p o rt d e s c r ib e s  th e  c la s s ific a tio n  s c h e m e  fo r  p r o c e d u r e s , e v e n ts  
( e s p e c ia lly  a c tio n s )  a n d  o b je c ts . P r o c e d u r e s  d e te rm in e  th e  la r g e - s c a le  s tr u c tu r e  o f th e  te x ts ; 
a s  c o n s titu e n ts  th e y  c o n ta in  a c tio n s , ty p ic a lly  e x p r e s s e d  b y  c la u s e s ; a c tio n s  in  th e ir  tu r n  
r e fe r  to  o b je c ts , ty p ic a lly  e x p r e s s e d  b y  n o m in a ls . A c o n c lu d in g  s e c tio n  p r o v id e s  a n  
a s s e s s m e n t o f th e  Ag ile  d o m a in  m o d e l. 

2 . P r o c e d u r e s  

A p r o c e d u r e  is  d e f in e d  in  th e  T - b o x  a s  fo llo w s . 

 
(define-concept PROCEDURE (INSTRUCTION-SCHEME) 
    ((GOAL :type USER-ACTION) 
     (METHODS :type METHOD-LIST :optional T) 
     (SIDE-EFFECT :type USER-EVENT :optional T))) 

 

T h e  o n ly  o b lig a to r y  a ttr ib u te  o f a  p r o c e d u r e  is  its  g o a l. I n  p r in c ip le  a n  in s tr u c tio n  c o u ld  
s p e c if y  a  g o a l o n ly  ( ‘S a v e  th e  d r a w in g ’) , b u t fo r  n o n - tr iv ia l te x ts  a  m e th o d  fo r  a c h ie v in g  
th e  g o a l w ill a ls o  b e  s p e c ifie d : in  o th e r  w o r d s , th e  in s tr u c tio n s  te ll y o u  n o t o n ly  w h a t to  d o , 
b u t h o w  to  d o  it. S in c e  th e r e  m ig h t b e  m o r e  th a n  o n e  w a y  o f a c h ie v in g  th e  g o a l, w e  p r o v id e  
a  ‘ m e th o d s ’ a ttr ib u te  w h o s e  v a lu e  is  a  lis t o f m e th o d s ; in  m o s t c a s e s  th is  lis t w ill h a v e  ju s t 
o n e  m e m b e r . F in a lly , in s tr u c tio n s  o fte n  c o n ta in  a  s id e - e ffe c t, i.e . a n  in c id e n ta l r e s u lt o f 
a c h ie v in g  th e  g o a l w h ic h  is  w o rth  m e n tio n in g  b e c a u s e  it r e a s s u r e s  u s e r s  th a t th e y  a r e  o n  th e  
r ig h t tr a c k . F o r  in s ta n c e , w h e n  y o u  s a v e  a  d r a w in g , a  m e s s a g e  m ig h t a p p e a r  c o n fir m in g  th a t 
th e  d r a w in g  h a s  b e e n  s a v e d  u n d e r  a  g iv e n  file n a m e . 

A lis t o f m e th o d s  is  d e fin e d  a s  fo llo w s . 

 
(define-concept METHOD-LIST (INSTRUCTION-SCHEME) 
    ((FIRST :type METHOD*) 
     (REST :type METHOD-LIST :optional T))) 
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As  u s u a l, a  lis t is  d e fin e d  th r o u g h  ‘ f ir s t’ a n d  ‘r e s t’ a ttr ib u te s  s o  th a t it c a n  b e  e x te n d e d  to  
a n y  d e s ir e d  le n g th . E a c h  e le m e n t o f th e  lis t m u s t b e  o f ty p e  ‘ m e th o d ’ ; in  th e  c o d e , a n  
a s te r is k  is  a d d e d  to  th is  c o n c e p t n a m e  s in c e  in  C L O S  ‘ m e th o d ’ is  a  p r o te c te d  s y m b o l. 

 
(define-concept METHOD* (INSTRUCTION-SCHEME) 
    ((CONSTRAINT :type OPERATING-SYSTEM :optional T) 
     (PRECONDITION :type PROCEDURE :optional T) 
     (SUBSTEPS :type PROCEDURE-LIST))) 

 

T h e  ‘c o n s tr a in t’ a ttr ib u te  is  o f m a r g in a l im p o r ta n c e : it is  c o n v e n ie n t fo r  s o ftw a r e  
in s tr u c tio n s  b e c a u s e  d iffe r e n t p la tfo r m s  o fte n  r e q u ir e  s lig h tly  d if fe r e n t m e th o d s . T h e  
‘p r e c o n d itio n ’ a ttr ib u te , a ls o  u s e d  in  th e  D r a fte r  p r o je c t ( P a r is  e t a l, 1 9 9 5 ) , s p e c ifie s  a  s u b -
p r o c e d u r e  th a t m u s t b e  p e r fo r m e d  b e fo r e  th e  m a in  b o d y  o f th e  m e th o d  ( i.e . th e  s u b s te p s ) . 
O fte n  a  p r e c o n d itio n  is  n e c e s s a r y  in  o r d e r  to  m a k e  th e  a c tio n s  in  th e  s u b s te p s  a v a ila b le . F o r 
in s ta n c e , w h e n  s a v in g  a  d r a w in g , y o u  c a n n o t e n te r its  n a m e  u n le s s  a  s u ita b le  d ia lo g  b o x  h a s  
a lr e a d y  b e e n  o p e n e d . T h e  s u b s te p s  c o m p r is e  a  s e q u e n c e  o f s u b - p r o c e d u r e s  m o d e lle d  b y  th e  
c o n c e p t ‘p ro c e d u r e - lis t’. 

 
(define-concept PROCEDURE-LIST (INSTRUCTION-SCHEME) 
    ((FIRST :type PROCEDURE) 
     (REST :type PROCEDURE-LIST :optional T))) 

 

S in c e  th e  e le m e n ts  o f a  p r o c e d u r e  lis t a r e  p r o c e d u r e s , w h ic h  m a y  h a v e  m e th o d s  o f th e ir  
o w n , th e  T - b o x  p r o v id e s  fo r  g o a l- s u b g o a l s tr u c tu r e s  n e s te d  to  a n y  r e q u ir e d  d e p th . T h is  is  
w h y  th e  p r e c o n d itio n  a n d  th e  s te p s  o f a  m e th o d  a r e  d e fin e d  a s  p r o c e d u r e s  r a th e r  th a n  
a c tio n s . 

 

3. E v e n ts  

T w o  k in d s  o f e v e n ts  a r e  d is tin g u is h e d : a c tio n s  a n d  e x p e r ie n c e s . Ac tio n s  ( e .g . th e  u s e r  
d r a w in g  a n  a r c )  s e r v e  a s  th e  g o a ls  o f p r o c e d u r e s ; e x p e r ie n c e s  ( e .g . th e  u s e r  s e e in g  a  
m e s s a g e  o n  th e  s c r e e n )  s e r v e  a s  s id e - e ffe c ts . E v e n ts  a r e  m o d e lle d  b y  a  c o n c e p t c a lle d  
U S E R - E V E N T , w h ic h  s u b s u m e s  a ll a c tio n s  a n d  e x p e r ie n c e s . All a c tio n s  a ls o  d e s c e n d  fr o m  
th e  U p p e r  M o d e l c o n c e p t D I S P O S IT I V E - M AT E R IAL -AC T I O N , a n d  a ll e x p e r ie n c e s  fr o m  
th e  U p p e r  M o d e l c o n c e p t P E R C E P T I O N . I n  fa c t, th e  o n ly  e x p e r ie n c e s  c u r r e n tly  m o d e lle d  
a r e  o n e s  o f e ith e r  s e e in g  o r  n o t s e e in g  a n  o b je c t o n  th e  s c r e e n . O fte n  th e s e  w ill b e  e x p r e s s e d  
w ith o u t e x p lic itly  m e n tio n in g  th e  p e r s o n  u n d e r g o in g  th e  e x p e r ie n c e  ( ‘th e  S a v e  d ia lo g  b o x  
a p p e a r s ’) . 

All a c tio n s  w ith in  p r o c e d u r e s  a r e  s u b s u m e d  b y  a  c o n c e p t c a lle d  U S E R -AC T I O N , 
d e fin e d  a s  fo llo w s : 

 
(define-concept USER-ACTION (DISPOSITIVE-MATERIAL-ACTION USER-EVENT) 
    ((ACTOR :type USER-ACTOR))) 

 

S in c e  it d e s c e n d s  fr o m  D I S P O S I T I V E - M AT E R IAL -AC T I O N , U S E R -AC T I O N  in h e r its  
th e  fu n d a m e n ta l r o le s  AC T O R  ( th e  p e r s o n  p e r fo r m in g  th e  a c tio n )  a n d  AC T E E  (th e  o b je c t 
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th a t is  a c te d  u p o n ) . I n  a n  a n a lo g o u s  w a y , th e  e x p e r ie n c e s  S E E  a n d  N O T - S E E  in h e r it th e  
r o le s  S E N S E R  a n d  P H E N O M E N O N  fr o m  th e  U p p e r  M o d e l c o n c e p t P E R C E P T I O N ; in  th is  
c a s e  th e  S E N S E R  is  th e  p e r s o n  u n d e r g o in g  th e  e x p e r ie n c e , w h ile  th e  P H E N O M E N O N  is  
th e  c o n te n t o f th e  e x p e r ie n c e  ( e .g . th e  d ia lo g  b o x  th a t a p p e a r s ) . 

Ac tio n s  a r e  s u b c la s s if ie d  b y  tw o  c r ite r ia : th e  n a tu r e  o f th e  AC T E E , a n d  a n y  o th e r  ro le s  
th a t th e y  m a y  h a v e  in  a d d itio n  to  AC T O R  a n d  AC T E E . T h e  m o s t im p o r ta n t c a te g o r ie s  a r e  
a s  fo llo w s . 

1 . D AT A-AC T I O N : a n  a c tio n  fo r  w h ic h  th e  AC T E E  is  a  c o m p le x  d a ta  s tr u c tu r e  th a t 
m ig h t b e  s a v e d , lo a d e d , o p e n e d , o r  e d ite d . T y p ic a l d a ta  s tr u c tu r e s  a r e  file s , 
d o c u m e n ts , a n d  d r a w in g s . 

2 . L O C AT E D -AC T I O N : a n  a c tio n  th a t o p tio n a l in c lu d e s  a  c a s e  r o le  s p e c if y in g  s o m e  
k in d  o f lo c a tio n . T h e  s ig n if ic a n c e  o f th e  lo c a tio n  c a n  v a r y  fr o m  o n e  a c tio n  to  
a n o th e r . F o r  in s ta n c e , th e  lo c a tio n  fo r  C L I C K  is  th e  p la c e  w h e r e  y o u  c lic k  ( ‘C lic k  th e  
le ft m o u s e  b u tto n  on  th e  ic o n ’) ; in s te a d  th e  lo c a tio n  fo r  E N T E R  is  a  p la c e  w h e r e  y o u  
e n te r  te x t ( ‘E n te r  th e  n a m e  in  th e  F ile n a m e  fie ld ’) . 

3 . S I M P L E -AC T I O N : a  b r o a d  c la s s  o f a c tio n s  th a t o n ly  h a v e  th e  r o le s  AC T O R  a n d  
AC T E E ;  th e  n a tu r e  o f th e  AC T E E  v a r ie s  s o  m u c h  th a t it is  d e fin e d  in d iv id u a lly  o n  
e a c h  a c tio n . 

Ap a r t fr o m  AC T O R  a n d  AC T E E , L O C AT IO N  is  b y  fa r  th e  c o m m o n e s t c a s e  r o le , b u t 
tw o  o th e r  ro le s  a r e  o c c a s io n a lly  u s e d . T h e  fir s t is  O P T I O N S , w h ic h  r e fe r s  to  th e  lis t o f 
a lte r n a tiv e s  in  a  s e le c tio n  a c tio n  ( e .g . ‘C h o o s e  S a v e  fr o m  th e  F ile  m e n u ’) . T h e  o th e r  is  
R E C I P I E N T , u s e d  fo r  th e  a c tio n  o f a d d in g  a n  e le m e n t to  s o m e  p a r t o f a  d r a w in g  ( e .g . to  a  
p o ly lin e ) ; h e r e  th e  AC T E E  is  th e  e le m e n t th a t is  a d d e d , a n d  th e  R E C I P I E N T  is  th e  p a r t o f 
th e  d r a w in g  th a t ‘r e c e iv e s ’ th is  e le m e n t. 

Alth o u g h  fo r  c o n v e n ie n c e  w e  h a v e  d e s c r ib e d  th e  AC T O R  a s  a  p e r s o n , o r  th e  AC T E E  a s  
s o m e  k in d  o f o b je c t ( e .g . a  d r a w in g  o r  a  d ia lo g  b o x ) , th e  a c tu a l im p le m e n ta tio n  is  m o r e  
c o m p le x . I n  th e  la te s t v e r s io n  o f th e  U p p e r  M o d e l, th e s e  a ttr ib u te s  a r e  f ille d  b y  a b s tr a c t 
o b je c ts  r e p r e s e n tin g  c a s e  r e la tio n s . T h is  d e ta il is  in v is ib le  to  th e  p e r s o n  e d itin g  th e  
k n o w le d g e , w h o  in te r a c ts  w ith  a  d ia g r a m  th a t fo r  e x a m p le  s h o w s  th a t th e  AC T E E  o f a n  
a c tio n  is  a  d r a w in g ; b e h in d  th e  s c e n e s , h o w e v e r , th e  k n o w le d g e  e d ito r  c o n s tr u c ts  a  m o r e  
c o m p le x  m o d e l in  w h ic h  th e  AC T E E  s lo t is  f ille d  n o t b y  a n  o b je c t o f ty p e  D IAL O G - B O X , 
b u t b y  a  r e la tio n  b e tw e e n  th is  o b je c t a n d  th e  w h o le  a c tio n . Alth o u g h  le s s  in tu itiv e , th is  
r e p r e s e n ta tio n  is  h e lp fu l d u r in g  ta c tic a l g e n e r a tio n : it m e a n s  th a t w h e n  s e le c tin g  a  n o m in a l 
e x p r e s s io n  r e fe r r in g  to  a n  o b je c t, th e  g e n e r a to r  h a s  im m e d ia te  a c c e s s  to  its  c a s e  ro le . 

Ap p e n d ix  3  g iv e s  d e ta ils  o f th e  A- b o x  r e p r e s e n ta tio n s  o f a ll th e  e v e n ts  th a t o c c u r  in  te x t 
3 . It in c lu d e s  fu ll s p e c ific a tio n s  o f th e  o b je c ts  fillin g  th e  c a s e  r o le s , a n d  th u s  s e r v e s  to  
illu s tr a te  th e  m o d e llin g  o f o b je c ts  a s  w e ll a s  e v e n ts . 

4. O b j e c t s  

All o b je c ts  d e s c e n d  fr o m  C AD C AM - O B J E C T , w h ic h  is  s u b s u m e d  b y  th e  c o n c e p t 
N O N D E C O M P O S AB L E - O B J E C T  in  th e  U p p e r  M o d e l. 

T h e  o b je c ts  in  th e  C AD /C AM  d o m a in  c a n  b e  c la s s if ie d  in  tw o  r e le v a n t w a y s : fir s t, b y  
th e ir  d e fin in g  p r o p e r tie s ; s e c o n d ly  b y  th e ir  r o le s  in  a c tio n s . T h e s e  c la s s if ic a tio n s  a r e  la r g e ly  
in d e p e n d e n t. F o r  e x a m p le , th e  c o n c e p t L AB E L L E D - O B J E C T  c o v e r s  e n titie s  th a t a r e  
d e fin e d  th r o u g h  th e ir  la b e ls ; th e s e  in c lu d e  M E N U , D IAL O G - B O X , O P T I O N , 
C O M M AN D , a s  in  th e  fo llo w in g  p h r a s e s : 
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th e  F ile  m e n u  

th e  M u ltilin e  S ty le s  d ia lo g  b o x  

th e  M u ltilin e  S ty le  o p tio n  

th e  P L I N E  c o m m a n d  

Alth o u g h  th e s e  o b je c ts  a r e  s im ila r  in  th a t th e y  a ll h a v e  la b e ls , th e y  c a n  fu lf ill d iv e r s e  r o le s  
in  a c tio n s . B y  c o n tr a s t, th e  c o n c e p t D AT A-O B J E C T  c o v e r s  e n titie s  th a t c a n  b e  s u b je c te d  to  
a c tio n s  lik e  S AV E , L O AD , a n d  E D I T ; th e s e  in c lu d e  F I L E , D O C U M E N T , D R AW IN G  a n d  
L I N E . T h e r e  is  n o  r e a s o n  w h y  th e s e  c o n c e p ts  n e e d  to  r e s e m b le  o n e  a n o th e r  a s  r e g a r d s  th e ir  
d e fin in g  p r o p e rtie s : fo r  e x a m p le , s o m e  m ig h t h a v e  la b e ls , s o m e  m ig h t n o t. 

F o c u s s in g  fir s t o n  th e  c la s s ific a tio n  b y  d e fin in g  p r o p e rtie s , th e r e  a r e  th r e e  m a jo r  c la s s e s  
in  th e  C AD /C AM  d o m a in : 

1 . U N I Q U E - O B J E C T  A u n iq u e  o b je c t r e q u ir e s  n o  p ro p e rtie s  e x c e p t fo r  its  ty p e , 
b e c a u s e  u s u a lly  o n ly  o n e  in s ta n c e  is  m e n tio n e d  in  a n y  g iv e n  c o n te x t. E x a m p le s  a r e  
M U L T I L I N E  a n d  AR C  ( ‘th e  m u ltilin e ’, ‘th e  a r c ’) . 

2 . L AB E L L E D - O B J E C T  T h is  h a s  a  ‘ la b e l’ a ttr ib u te , w h ic h  m a y  b e  a n y  s h o r t s tr in g  o f 
c h a r a c te r s . E x a m p le s  a r e  M E N U  a n d  D IAL O G - B O X  ( ‘th e  F ile  m e n u ’, ‘th e  M u ltilin e  
S ty le s  d ia lo g  b o x ’) . 

3 . C O M P O N E N T - O B J E C T  T h is  h a s  a n  ‘o w n e r ’ a ttr ib u te , th e  o b je c t to  w h ic h  th e y  
b e lo n g . E x a m p le s  a r e  E N D - P O I N T  a n d  C O L O R  ( ‘th e  e n d  p o in t o f th e  m u ltilin e ’, 
‘th e  e le m e n t's  c o lo r ’) . 

4 . R E L AT I O N AL - O B J E C T  A r e la tio n a l o b je c t is  d e s c r ib e d  th r o u g h  a  r e la tio n  w ith  
a n o th e r  o b je c t. E x a m p le s  a r e  D I S T AN C E - F R O M  a n d  AN G L E - F R O M  ( ‘th e  d is ta n c e  
o f th e  lin e  in  r e la tio n  to  th e  e n d  p o in t’, ‘th e  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’) . 

5 . P L U R AL - O B J E C T  A s e t o f o b je c ts  o f a  p a r tic u la r  ty p e , a n d  m a y  h a v e  a  N U M B E R  
a ttr ib u te . T h is  r u d im e n ta r y  tr e a tm e n t o f p lu r a ls  h a s  b e e n  a d o p te d  b e c a u s e  th e y  o c c u r  
r a r e ly  in  th e  te x ts  w e  w a n t to  g e n e r a te . E x a m p le s  a r e  E L E M E N T S  a n d  P O I N T S  ( ‘th e  
e le m e n ts ’, ‘th r e e  p o in ts ’) . 

I n  th e  c la s s if ic a tio n  b y  r o le , w e  d is tin g u is h  H AR D W AR E - T O O L , S O F T W AR E - T O O L , 
a n d  D I S P L AY E D - O B J E C T ; th e  la tte r  c la s s  c o v e r s  a n y th in g  th a t c a n  b e  d is p la y e d  o n  th e  
s c r e e n , a n d  s o  s u b s u m e s  m o s t o b je c ts  in  th e  C AD /C AM  d o m a in . Am o n g  d is p la y e d  o b je c ts , 
th e  m a jo r  d is tin c tio n  is  b e tw e e n  G U I - O B J E C T  a n d  C O N F I G U R E D - O B J E C T . A G U I -
O B J E C T  is  a n y  s ta n d a r d  c o m p o n e n t o f a  g r a p h ic a l u s e r  in te r fa c e : e x a m p le s  a r e  M E N U , 
T O O L B AR  a n d  W I N D O W . A C O N F I G U R E D - O B J E C T  is  a  te x t o r  d ia g r a m  th a t c a n  b e  
e d ite d  b y  th e  u s e r : e x a m p le s  a r e  D O C U M E N T , S T Y L E - S P E C I F I C AT I O N , a n d  
D R AW I N G . 

A- b o x  r e p r e s e n ta tio n s  o f a ll o b je c ts  m e n tio n e d  in  te x t 3  a r e  g iv e n  in  Ap p e n d ix  3 . 

5. C o n c lu s io n s  

Alth o u g h  th e  d o m a in  m o d e l is  s till n o t la r g e , it c o v e r s  th e  p a tte r n s  m o s t o fte n  fo u n d  in  
C AD /C AM  in s tr u c tio n a l p r o c e d u r e s . T o  a  c o n s id e r a b le  e x te n d  it c o u ld  b e  e x p a n d e d  fu r th e r  
s im p ly  b y  s u b o r d in a tin g  n e w  c o n c e p ts  d ir e c tly  to  e x is tin g  o n e s . T h e  a im  h a s  b e e n  to  e x tr a c t 
m a x im u m  u tility  fr o m  a  s im p le  c la s s if ic a tio n  s c h e m e , w h ile  c o m p ly in g  w ith  O c c a m ’ s  r a z o r  
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b y  a v o id in g  u n n e c e s s a r y  d is tin c tio n s . W e  h a v e  a c c o r d in g ly  n o t tr ie d  to  c a p tu r e  s e m a n tic  
in tu itio n s  w h ic h , a lth o u g h  v a lid  in  th e m s e lv e s , p la y  n o  r o le  in  th e  g e n e r a tio n  ta s k . 

P e r h a p s  th e  m a in  in a d e q u a c y  o f th e  c u r r e n t C AD /C AM  T - b o x  is  th e  p o v e r ty  o f its  
c o n n e c tio n s  to  th e  U p p e r  M o d e l. At p r e s e n t th e  tw o  m o d e ls  a r e  r e la te d  th ro u g h  o n ly  th r e e  
U p p e r  M o d e l c o n c e p ts : D I S P O S I T I V E - M AT E R IAL -AC T I O N , P E R C E P T I O N , a n d  
D E C O M P O S AB L E - M AT E R IAL - O B J E C T  ( a p a r t fr o m  th e  c a s e - r o le  c o n c e p ts , w h ic h  a r e  
s e m a n tic a lly  r e d u n d a n t a n d  in c lu d e d  o n ly  a s  a  c o n v e n ie n c e  in  im p le m e n tin g  th e  ta c tic a l 
g e n e r a to r) . S in c e  th e  U p p e r  M o d e l s e r v e s  to  lin k  th e  d o m a in  m o d e l to  th e  lin g u is tic  
r e s o u r c e s , w e  w o u ld  h a v e  h o p e d  fo r  a  fa r  r ic h e r  s e t o f in te r c o n n e c tio n s . T h e r e  a r e  tw o  
p o s s ib le  e x p la n a tio n s  fo r  th is  f la w : fir s t, th a t th e  U p p e r  M o d e l is  fa ilin g  to  m a k e  r e le v a n t 
d is tin c tio n s ; s e c o n d ly , th a t p o te n tia l c o n n e c tio n s  h a v e  n o t y e t b e e n  s p e c if ie d . T h e  s e c o n d  
e x p la n a tio n  is  m o r e  p la u s ib le , a n d  w e  w ill tr y  to  a d d r e s s  th is  p o in t a s  th e  g e n e r a to r s  a r e  
e x p a n d e d  to  c o v e r  th e  fu ll r a n g e  o f lin g u is tic  m a te r ia l in  th e  ta r g e t te x ts .  
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Ap p e n d ix  1  

T h e  e x te n s io n s  to  th e  C AD /C AM  d o m a in  m o d e l w e r e  g u id e d  b y  fiv e  te x ts , a d a p te d  fr o m  
th e  Au to C AD  u s e r  m a n u a l. 

T e x t  1  ( p p  4 7 - 4 8 )  

T o  c r e a te  a  m u ltilin e  s ty le : 

F ir s t o p e n  th e  M u ltilin e  S ty le s  d ia lo g  b o x  u s in g  o n e  o f th e s e  m e th o d s :  

W in d o w s : F r o m  th e  O b je c t P ro p e rtie s  to o lb a r  o r  th e  D a ta  m e n u , c h o o s e  M u ltilin e  S ty le . 

 D O S  a n d  U N I X : F ro m  th e  D a ta  m e n u , c h o o s e  M u ltilin e  s ty le . 

1 . C h o o s e  E le m e n t P ro p e rtie s  to  a d d  e le m e n ts  to  th e  s ty le  

2 . I n  th e  E le m e n t P ro p e rtie s  d ia lo g  b o x , e n te r  th e  o ffs e t o f th e  m u ltilin e  e le m e n t. 

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

4 . C h o o s e  C o lo r . T h e n  s e le c t th e  e le m e n t’s  c o lo r  fr o m  th e  S e le c t C o lo r  d ia lo g  b o x . 
Ch o o s e  Co lo r . T h e  S e le c t Co lo r  d ia lo g  b o x  a p p e a r s . S e le c t th e  e le m e n t’ s  c o lo r . 

5 . C h o o s e  L in e ty p e . T h e n  s e le c t th e  e le m e n t's  lin e ty p e  fr o m  th e  S e le c t L in e ty p e  d ia lo g  
b o x . Ch o o s e  L in e ty p e . T h e  S e le c t L in e ty p e  d ia lo g  b o x  a p p e a r s . S e le c t th e  e le m e n t’ s  
lin e ty p e . 

6 . R e p e a t th e s e  s te p s  to  d e fin e  a n o th e r  e le m e n t. 

7 . C h o o s e  O K  to  s a v e  th e  s ty le  o f th e  m u ltilin e  e le m e n t a n d  to  e x it th e  E le m e n t 
P ro p e rtie s  d ia lo g  b o x . 

T e x t  2  ( p  4 6 )  

T 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 : 

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

1 . S ta rt 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 th o d s . W in d o w s : F r o m  th e  P o ly lin e  
f ly 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 if y  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 if y  th e  e n d  p o in t o f th e  lin e  s e g m e n t. 

4 . E n te r  a  to  s w itc h  to  Arc  m o d e . T h e n  s e le c t O K  in  th e  Arc  m o d e  c o n f ir m a tio n  d ia lo g  
b o x . E n te r  a to  s w itc h  to  A r c  m o d e . T h e  A r 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 . 

5 . S p e c if y  th e  e n d p o in t o f th e  a r c . 

6 . E n te r  l to  r e tu r n  to  L in e  m o d e . T h e n  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  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 . 
S e le c t O K . 

7 . ( a )  E n te r  th e  d is ta n c e  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 . E n te r  th e  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 . ( b )  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 . 
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8 . P r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 

Te x t 3  ( p  5 8 )  

T o  d r a w  a n  a r c  b y  s p e c if y in g  th r e e  p o in ts . 

S ta rt th e  AR C  c o m m a n d  u s in g  o n e  o f th e s e  m e th o d s : 

W in d o w s : F r o m  th e  Arc  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  3  p o in ts . 

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  Arc , T h e n  c h o o s e  3  p o in ts . 

1 . S p e c if y  th e  s ta r t p o in t b y  e n te r in g  e n d p  a n d  s e le c tin g  th e  lin e  s o  th e  a r c  s n a p s  to  th e  
e n d p o in t o f th e  lin e . 

2 . S p e c if y  th e  s e c o n d  p o in t b y  e n te r in g  p o i a n d  s e le c tin g  a  p o in t to  s n a p  to . 

3 . S p e c if y  th e  e n d p o in t. 
 

Te x t 4  ( p  4 8 - 9 )  

T o  s p e c ify  th e  p r o p e rtie s  o f a  m u ltilin e  a n d  s a v e  th e  s ty le . 

F r o m  th e  D a ta  m e n u , c h o o s e  M u ltilin e  S ty le . 

Fr o m  th e  D a ta  m e n u , c h o o s e  M u ltilin e  S ty le . T h e  M u ltilin e  S ty le  d ia lo g  b o x  a p p e a r s . 

F ir s t s p e c if y  th e  p r o p e rtie s  o f th e  m u ltilin e . 

1 . I n  th e  M u ltilin e  S ty le s  d ia lo g  b o x , c h o o s e  M u ltilin e  P r o p e rtie s . C h o o s e  M u ltilin e  
P r o p e r tie s . T h e  M u ltilin e  P r o p e r tie s  d ia lo g  b o x  a p p e a r s . 

2 . I n  th e  M u ltilin e  P r o p e rtie s  d ia lo g  b o x , s e le c t D is p la y  J o in ts  to  d is p la y  a  lin e  a t th e  
v e r tic e s  o f th e  m u ltilin e . S e le c t D is p la y  J o in ts  to  d is p la y  a  lin e  a t th e  v e r tic e s  o f th e  
m u ltilin e . 

3 . U n d e r  C a p s , s e le c t a  lin e  o r  a n  a r c  fo r  th e  s ta rt p o in t o f th e  m u ltilin e . T h e n  s e le c t a  
lin e  o r  a n  a r c  fo r  th e  e n d p o in t o f th e  m u ltilin e . L a s tly , e n te r  a n  a n g le . 

4 . U n d e r  F ill, s e le c t O n  to  d is p la y  a  b a c k g r o u n d  c o lo r . 

5 . C h o o s e  C o lo r . T h e n  s e le c t th e  b a c k g r o u n d  fill c o lo r  fr o m  th e  S e le c t C o lo r  d ia lo g  
b o x . 

6 . C h o o s e  O K  to  r e tu r n  to  th e  M u tlilin e  S ty le s  d ia lo g  b o x . C h o o s e  O K  to  r e tu r n  to  th e  
M u ltilin e  S ty le s  d ia lo g  b o x . T h e  M u ltilin e  P r o p e r tie s  d ia lo g  b o x  d is a p p e a r s . 

N o w  s a v e  th e  s ty le . 

1 . U n d e r  N a m e , e n te r  th e  n a m e  o f th e  s ty le .. 

2 . U n d e r  D e s c r ip tio n , e n te r  a  d e s c r ip tio n . 

3 . S e le c t Ad d  to  a d d  th e  s ty le  to  th e  d r a w in g . 

4 . S e le c t S a v e  to  s a v e  th e  s ty le  to  a  file . 

5 . C h o o s e  O K  a n d  c lo s e  th e  d ia lo g  b o x . 
 

Te x t 5  ( p  7 5 )  

T o  d e fin e  a  b o u n d a r y  s e t in  a  c o m p le x  d r a w in g : 
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1 . O p e n  th e  B o u n d a r y  h a tc h  d ia lo g  b o x  u s in g  o n e  o f th e s e  m e th o d s . W in d o w s : F r o m  
th e  H a tc h  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  H a tc h . D O S  a n d  U N I X : F ro m  th e  
D r a w  m e n u , c h o o s e  H a tc h . 

2 . U n d e r  B o u n d a r y , c h o o s e  Ad v a n c e d . Un d e r  B o u n d a r y , c h o o s e  A d v a n c e d . T h e  
A d v a n c e d  O p tio n s  d ia lo g  b o x  a p p e a r s . C h o o s e  M a k e  N e w  B o u n d a r y  S e t. 

3 . I n  th e  Ad v a n c e d  O p tio n s  d ia lo g  b o x , c h o o s e  M a k e  N e w  B o u n d a r y  S e t. 

4 . At th e  S e le c t O b je c ts  p ro m p t, s p e c if y  th e  c o r n e r  p o in ts  fo r  th e  b o u n d a r y  s e t a n d  
p r e s s  R e tu r n . 

5 . I n  th e  Ad v a n c e d  O p tio n s  d ia lo g  b o x , c h o o s e  O K . 

6 . I n  th e  B o u n d a r y  H a tc h  d ia lo g  b o x , c h o o s e  P ic k  P o in ts . 

7 . S p e c if y  th e  in te r n a l p o in t a n d  p r e s s  R e tu r n . 

8 . I n  th e  B o u n d a r y  H a tc h  d ia lo g  b o x , c h o o s e  Ap p ly  to  a p p ly . 
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Ap p e n d ix  2  

T o  illu s tr a te  h o w  p ro c e d u r e s  a r e  r e p r e s e n te d , th e  fo llo w in g  p r in t- o u t g iv e s  th e  fu ll A- b o x  
fo r  te x t 3 . T o  fo c u s  o n  r e p r e s e n ta tio n  o f p r o c e d u r e s  r a th e r  th a n  a c tio n s  o r  o b je c ts , w e  o m it 
th e  d e ta ile d  c o m p o s itio n  o f a c tio n s , g iv in g  o n ly  a  s u m m a r y  d e s c r ip tio n  w ith in  a n g le  
b r a c k e ts . T h e  la b e ls  a 1 , a 2  e tc . a r e  e n titie s , p r e c e d e d  b y  th e ir  ty p e s  ( e .g . a 1  is  o f ty p e  
P R O C E D U R E ) . Attr ib u te s  o f a n  e n tity  a r e  lis te d  b e n e a th  it: th e  a ttr ib u te  la b e l is  fo llo w e d  
b y  a  c o lo n , a n d  th e  v a lu e  o f th e  a ttr ib u te  is  g iv e n  o n  th e  n e x t lin e  a t a  fu r th e r  le v e l o f 
in d e n tin g , u n le s s  it is  s im p le  e n o u g h  to  p r e s e n t o n  th e  s a m e  lin e . 

 
PROCEDURE a1 
GOAL: <draw an arc> 
METHODS:  
  METHOD-LIST a7 
  FIRST:  
    METHOD* a8 
    PRECONDITION:  
      PROCEDURE a9 
      GOAL: <start ARC command> 
      METHODS:  
        METHOD-LIST a14 
        FIRST:  
          METHOD* a15 
          CONSTRAINT: <Windows operating system> 
          SUBSTEPS:  
            PROCEDURE-LIST a17 
            FIRST:  
              PROCEDURE a18 
              GOAL: <choose 3 points from Arc flyout> 
        REST:  
          METHOD-LIST a26 
          FIRST:  
            METHOD* a27 
            CONSTRAINT: <DOS/Unix operating system> 
            SUBSTEPS:  
              PROCEDURE-LIST a29 
              FIRST:  
                PROCEDURE a30 
                GOAL: <choose Arc from Draw menu> 
              REST:  
                PROCEDURE-LIST a37 
                FIRST:  
                  PROCEDURE a38 
                  GOAL: <choose 3 points> 
    SUBSTEPS:  
      PROCEDURE-LIST a44 
      FIRST:  
        PROCEDURE a45 
        GOAL: <specify start point> 
        METHODS:  
          METHOD-LIST a51 
          FIRST:  
            METHOD* a52 
            SUBSTEPS:  
              PROCEDURE-LIST a53 
              FIRST:  
                PROCEDURE a54 
                GOAL: <enter "endp"> 
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              REST:  
                PROCEDURE-LIST a60 
                FIRST:  
                  PROCEDURE a61 
                  GOAL: <choose line> 
        SIDE-EFFECT: <arc snaps to line endpoint> 
      REST:  
        PROCEDURE-LIST a72 
        FIRST:  
          PROCEDURE a73 
          GOAL: <specify second point> 
          METHODS:  
            METHOD-LIST a79 
            FIRST:  
              METHOD* a80 
              SUBSTEPS:  
                PROCEDURE-LIST a81 
                FIRST:  
                  PROCEDURE a82 
                  GOAL: <enter "poi"> 
                REST:  
                  PROCEDURE-LIST a88 
                  FIRST:  
                    PROCEDURE a89 
                    GOAL: <choose point> 
          SIDE-EFFECT: <start point snaps to point> 
        REST:  
          PROCEDURE-LIST a99 
          FIRST:  
            PROCEDURE a100 
            GOAL: <specify endpoint> 



AG I L E  1 4  

 

Ap p e n d ix  3  

T o  illu s tr a te  h o w  e v e n ts  a n d  o b je c ts  a r e  r e p r e s e n te d , th e  fo llo w in g  p r in t- o u t g iv e s  th e  fu ll 
A- b o x  c o n f ig u r a tio n s  fo r  a ll th e  e v e n ts  in  te x t 3 . T h e  c o n v e n tio n s  o f th e  p r in t- o u t a r e  a s  
d e s c r ib e d  in  Ap p e n d ix  2 . 

 

“ T o  d r a w  a n  a r c ”  

 
DRAW a2 
ACTOR:  
  USER-ACTOR a5 
  RANGE:  
    USER a6 
ACTEE:  
  GRAPHICAL-ACTEE a3 
  RANGE:  
    ARC a4 

 

“ S ta r t th e  AR C  c o m m a n d ”  

 
START-TOOL a10 
ACTOR:  
  USER-ACTOR a13 
  RANGE:  
    USER a6 
ACTEE:  
  SOFTWARE-ACTEE a11 
  RANGE:  
    SOFTWARE-COMMAND a12 
    LABEL: "ARC" 

 

“ F r o m  th e  Arc  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  3  p o in ts ”  

 
CHOOSE a19 
ACTOR:  
  USER-ACTOR a25 
  RANGE:  
    USER a6 
ACTEE:  
  DISPLAYED-ACTEE a20 
  RANGE:  
    OPTION a21 
    LABEL: "3 Points" 
OPTIONS:  
  GUI-ACTEE a22 
  RANGE:  
    FLYOUT a23 
    LOCATION:  
      TOOLBAR a24 
      LABEL: "Draw" 
    LABEL: "Arc" 
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“ F r o m  th e  D r a w  m e n u  c h o o s e  Arc ”  

 
CHOOSE a31 
ACTOR:  
  USER-ACTOR a36 
  RANGE:  
    USER a6 
ACTEE:  
  DISPLAYED-ACTEE a32 
  RANGE:  
    OPTION a33 
    LABEL: "Arc" 
OPTIONS:  
  GUI-ACTEE a34 
  RANGE:  
    MENU a35 
    LABEL: "Draw" 

 

“ c h o o s e  3  p o in ts ”  

 
CHOOSE a39 
ACTOR:  
  USER-ACTOR a43 
  RANGE:  
    USER a6 
ACTEE:  
  DISPLAYED-ACTEE a40 
  RANGE:  
    OPTION a41 
    LABEL: "3 Points" 
OPTIONS:  
  GUI-ACTEE a42 

 

“ S p e c if y  th e  s ta r t p o in t”  

 
SPECIFY-COMPONENT a46 
ACTOR:  
  USER-ACTOR a50 
  RANGE:  
    USER a6 
ACTEE:  
  CONFIGURED-ACTEE a48 
  RANGE:  
    START-POINT a49 
    OWNER:  
      ARC a4 
LOCATION:  

  D I S P L AY E D -AC T E E  a 4 7  

 

“ e n te r in g  en d p ”  

 
ENTER a55 
ACTOR:  
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  USER-ACTOR a59 
  RANGE:  
    USER a6 
ACTEE:  
  CONFIGURED-ACTEE a56 
  RANGE:  
    COMMAND-LINE a57 
    LABEL: "endp" 
LOCATION:  
  GUI-ACTEE a58 

 

‘s e le c tin g  th e  lin e ’ 

 
CHOOSE a62 
ACTOR:  
  USER-ACTOR a66 
  RANGE:  
    USER a6 
ACTEE:  
  DISPLAYED-ACTEE a63 
  RANGE:  
    LINE a64 
OPTIONS:  

  G U I-AC T E E  a 6 5  

 

“ th e  a r c  s n a p s  to  th e  e n d p o in t o f th e  lin e ”  

 
SNAP a67 
ACTOR:  
  USER-ACTOR a71 
  RANGE:  
    USER a6 
LOCATION:  
  GRAPHICAL-ACTEE a68 
  RANGE:  
    ARC a4 
ACTEE:  
  DISPLAYED-ACTEE a69 
  RANGE:  
    END-POINT a70 
    OWNER:  
      LINE a64 

 

“ S p e c if y  th e  s e c o n d  p o in t”  

 
SPECIFY-COMPONENT a74 
ACTOR:  
  USER-ACTOR a78 
  RANGE:  
    USER a6 
ACTEE:  
  CONFIGURED-ACTEE a76 
  RANGE:  
    POINT a77 
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    OWNER:  
      LINE a64 
    NUMBER: 2 
LOCATION:  
  DISPLAYED-ACTEE a75 

 

“ e n te r in g  po i”  

 
ENTER a83 
ACTOR:  
  USER-ACTOR a87 
  RANGE:  
    USER a6 
ACTEE:  
  CONFIGURED-ACTEE a84 
  RANGE:  
    COMMAND-LINE a85 
    LABEL: “poi” 
LOCATION:  
  GUI-ACTEE a86 
    METHOD* a8 

 

“ s e le c tin g  a  p o in t”  

 
CHOOSE a90 
ACTOR:  
  USER-ACTOR a94 
  RANGE:  
    USER a6 
ACTEE:  
  DISPLAYED-ACTEE a91 
  RANGE:  
    POINT a92 
OPTIONS:  
  GUI-ACTEE a93 

 

“ to  s n a p  to ”  

 
SNAP a95 
ACTOR:  
  USER-ACTOR a98 
  RANGE:  
    USER a6 
LOCATION:  
  GRAPHICAL-ACTEE a96 
  RANGE:  
    START-POINT a49 
    OWNER:  
      ARC a4 
ACTEE:  
  DISPLAYED-ACTEE a97 
  RANGE:  
    POINT a92 
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“ S p e c if y  th e  e n d p o in t”  

 
SPECIFY-COMPONENT a101 
ACTOR:  
  USER-ACTOR a105 
  RANGE:  
    USER a6 
ACTEE:  
  CONFIGURED-ACTEE a103 
  RANGE:  
    END-POINT a104 
    OWNER:  
      ARC a4 
LOCATION:  
  DISPLAYED-ACTEE a102 

 


