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DEASEL : An E x p e r t  System f o r  S o f t w a r e  E n g i n e e r i n g  

b y  J o n  D. V a l e t t  and Andrew R a s k i n  

ABSTRACT 

F o r  t h e  p a s t  t e n  yea rs ,  t h e  S o f t w a r e  E n g i n e e r i n g  L a b o r a t o r y  C11 
(SEL) has been c o l l e c t i n g  d a t a  on s o f t w a r e  p r o j e c t s  c a r r i e d  o u t  
i n  t h e  Systems D e v e l o p m e n t  B r a n c h  o f  t h e  F l i g h t  Dynamics D i v i s i o n  
a t  NASA's Goddard Space F l i g h t  Cen te r .  T h r o u g h  a s e r i e s  o f  
s t u d i e s  u s i n g  t h i s  data,  much k n o w l e d g e  has  been g a i n e d  on how 
s o f t w a r e  i s  d e v e l o p e d  w i t h i n  t h i s  e n v i r o n m e n t .  Two y e a r s  ago 
work began on a s o f t w a r e  t o o l  w h i c h  w o u l d  make t h i s  k n o w l e d g e  
r e a d i l  y a v a i  1 ab1 e t o  s o f t w a r e  managers. I d e a l  1 y 8  t h e  Dynamic 
Management I n f o r m a t i o n  T o o l  (DynaMITe) w i l  1 a i d  managers i n  
c o m p a r i s o n  a c r o s s  p r o j e c t s ,  p r e d i c t i o n  o f  a p r o j e c t ' s  f u t u r e ,  and 
assessmen t  o f  a p r o j e c t ' s  c u r r e n t  s t a t e .  T h i s  p a p e r  d e s c r i b e s  an 
e f f o r t  t o  c r e a t e  t h e  assessmen t  p o r t i o n  o f  DynaMITe. 

1.0 Back round  

A s s e s s i n g  t h e  s t a t e  o f  a s o f t w a r e  p r o j e c t  d u r i n g  d e v e l o p m e n t  
i s  a d i f f i c u l t  p r o b l e m ,  b u t  i t s  s o l u t i o n  c o n t r i b u t e s  t o  t h e  
s u c c e s s  o f  t h e  p r o j e c t .  By d e t e r m i n i n g  a p r o j e c t ' s  weaknesses 
e a r l y  i n  i t s  l i f e  c y c l e ,  p r o b l e m s  c a n  be d e a l t  w i t h  q u i c k l y  and 
e f f e c t i v e l y .  F o r  t h e  s o f t w a r e  manager t o  p e r f o r m  t h i s  assessment  
he needs easy  a c c e s s  t o  d e t a i l e d ,  a c c u r a t e  i n f o r m a t i o n  
( k n o w l e d g e )  r e g a r d i n g  p a s t  p r o j e c t s  w i t h i n  t h e  d e v e l o p m e n t  
e n v i r o n m e n t .  He t h e n  i n c o r p o r a t e s  t h i s  i n f o r m a t i o n  w i t h  h i s  own 
k n o w l e d g e  o f  s o f t w a r e  e n g i n e e r i n g  t o  make some assessmen t  o f  a 
p r o j e c t ' s  s t r e n g t h e s  and weaknesses. The DynaMITe E x p e r t  A d v i s o r  
f o r  t h e  SEL (DEASEL) i s  t h e  f i r s t  v e r s i o n  o f  an e x p e r t  s y s t e m  
t h a t  a t t e m p t s  t o  s i m u l a t e  t h i s  p r o c e s s .  

2.0 D e v e l o p i n g  and U s i n g  R u l e s  

B a s i c a l  1 y 8  DEASEL a s s e s s e s  an o n g o i n g  p r o j e c t  b y  a t t e m p t i n g  
t o  answer a s i m p l e  q u e s t i o n  s u c h  as  IIHow i s  m y ' p r o j e c t  doing?! '  
To answer t h i s  q u e s t i o n  DEASEL u t i l i z e s  a k n o w l e d g e  base  o f  r u l e s  
f o r  e v a l u a t i n g  s o f t w a r e  p r o j e c t s .  T h i s  k n o w l e d g e  b a s e  c o n s i s t s  
o f  r u l e s  d e r i v e d  f r o m  t w o  s o u r c e s :  t h e  SEL d a t a b a s e  and 
e x p e r i e n c e d  s o f t w a r e  managers. DEASEL uses  t h e s e  r u l e s  a l o n g  
w i t h  d a t a  on t h e  p r o j e c t  o f  i n t e r e s t ,  t o  g i v e  t h e  manager a 
r e l a t i v e  r a t i n g  o f  t h e  q u a l i t y  o f  t h a t  p r o j e c t .  
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2.1 C o r p o r a t e  Memory 

O f  c o u r s e ,  a m a j o r  e f f o r t  i n  t h e  d e v e l o p m e n t o f t h e D E A S E L  
s y s t e m  was t h e  a c t u a l  c o l l e c t i o n  o f  knowledge.  To d e r i v e  r u l e s  
f r o m  t h e  c o r p o r a t e  memory, f o r m e r  s t u d i e s  [2 r3 r4 r5 r6 r7 ,81  
p e r f o r m e d  b y  t h e  SEL were r e v i e w e d  t o  f i n d  r e l a t i o n s h i p s  t h a t  
a f f e c t  t h e  q u a l i t y  o f  a s o f t w a r e  p r o j e c t .  T h a t  i s ,  many s t u d i e s  
o f  d a t a  c o n c e r n i n g  t h e  SEL e n v i r o n m e n t  h a v e  been done w i t h i n  t h e  
l a s t  t e n  yea rs .  These s t u d i e s  g i v e  some i d e a  o f  t h e  c a u s e  and 
e f f e c t  o f  t e c h n o l o g i e s  and m e t h o d o l o g i e s  on  a s o f t w a r e  p r o j e c t .  
Thus, r e l a t i o n s h i p s  1 i k e  " i n c r e a s i n g  t o o l  use  w i l  1 i n c r e a s e  
p r o d u c t i v i t y "  a r e  found. Because o f  t h e  i n t e r d e p e n d e n c i e s  amoung 
t h e  i t e m s  t h e  s t r e n g t h  o f  each  r e l a t i o n s h i p  i s  t h e n  de te rm ined .  
F o r  example,  many d i f f e r e n t  f a c t o r s  may i n f l u e n c e  p r o d u c t i v i t y ,  
t h e r e f o r e  t h e  d e t e r m i n a t i o n  o f  w h i c h  o f  t h e s e  h a v e  t h e  mos t  and 
w h i c h  t h e  l e a s t  i n f l u e n c e  m u s t  b e  made. T h i s  h a s  b e e n  a l o n g  a n d  
d i f f i c u l t  p r o c e s s  because  o f  t h e  amount o f  d a t a  and t h e  p r o b l e m s  
w i t h  d e t e r m i n i n g  what  d a t a  i s  r e l e v a n t  t o  t h e  assessment  p rocess .  

2.2 Know ledge  f r o m  S o f t w a r e  Managers 

The o t h e r  s o u r c e  o f  k n o w l e d g e  i s  t h e  e x p e r i e n c e d  s o f t w a r e  
managers, who h a v e  c e r t a i n  " r u l e s  o f  thumb" t h e y  u s e  t o  e v a l u a t e  
a s o f t w a r e  p r o j e c t .  They a r e  q u e s t i o n e d  t o  o b t a i n  t h i s  
s u b j e c t i v e  i n f o r m a t i o n  w h i c h  i s  t h e n  used a l o n g  w i t h  t h e  more 
o b j e c t i v e  m a t e r i a l  t o  p r o d u c e  t h e  k n o w l e d g e  base. A g a i n  t h e  
d e t e r m i n a t i o n  o f  t h e  s t r e n g t h e s  o f  t h e  r e l a t i o n s h i p s  mus t  be  
pe r fo rmed .  The e n t i r e  p r o c e s s  o f  c o l l e c t i n g  k n o w l e d g e  i s  l o n g  
and d i f f i c u l t  and has  o n l y  j u s t  begun f o r  t h e  DEASEL p r o j e c t .  

2.3 R e p r e s e n t i n g  t h e  R u l e s  

A f t e r  c o l  l e c t i n g  a p r e l  i m i n a r y  s e t  o f  knowledge,  t h o u g h t  
began on how t o  a c t u a l l y  r e p r e s e n t  t h i s  knowledge.  The i n i t i a l  
work on k n o w l e d g e  r e p r e s e n t a t i o n  f o r  DEASEL was d i r e c t e d  a t  u s i n g  
s t a n d a r d  e x p e r t  s y s t e m  t e c h n i q u e s ,  i n c l u d i n g  i f - t h e n  p r o d u c t i o n  
r u l e s .  B u t  soon t h e  d i s c o v e r y  was made t h a t  k n o w l e d g e  r e g a r d i n g  
t h e  assessment  o f  a s o f t w a r e  p r o j e c t ' s  d e v e l o p m e n t  i s  more 
n a t u r a l l y  r e p r e s e n t e d  i n  a d i f f e r e n t  manner. I n  f a c t r  t h e  
o v e r a l l  c o n c l u s i o n  drawn f r o m  an assessment  i s  q u i t e  d i f f e r e n t  
f r o m  t h a t  drawn by  a t r a d i t i o n a l  e x p e r t  system. The d i f f e r e n c e  
l i e s  i n  t h e  t y p e  o f  q u e s t i o n  answered b y  DEASEL. The t r a d i t i o n a l  
m e d i c a l  e x p e r t  system, such  as  t h e  o f t e n  c i t e d  W Y C I N  C91, 
answers  a q u e s t i o n  l i k e  "What d i s e a s e  does p a t i e n t  X h a v e ? "  
Then, g i v e n  some d a t a  on t h e  p a t i e n t  t h e  s y s t e m  d e t e r m i n e s  t h e  
d i sease .  DEASEL, on t h e  o t h e r  hand, must  answer t h e  q u e s t i o n  
I'How i s  p r o j e c t  X do ing?I1  Thus, i t  must  g i v e  a r a t i n g  t o  t h e  
s y s t e m  based on t h e  f a c t s  g i v e n  t o  it. The a n a l a g o u s  q u e s t i o n  i n  
t h e  m e d i c a l  domain w o u l d  be "How i s  p a t i e n t  X I S  h e a l t h ? "  

I n  o r d e r  f o r  DEASEL t o  answer t h e  q u e s t i o n  "How i s  p r o j e c t  X 
doing?I1, i t  needs t w o  d i f f e r e n t  t y p e s  o f  knowledge.  The f i r s t  
t y p e  o f  k n o w l e d g e  i s  t h e  a s s e r t i o n s  w h i c h  r e l a t e  t o  t h e  s p e c i f i c  

J .  Valett 
NASAJGSFC 
2 of 21 



p r o j e c t  i n  q u e s t i o n ,  T h i s  i n c l u d e s  t h e  f a c t s  known a b o u t  t h e  
p r o j e c t  as  i t  c u r r e n t l y  s tands .  The second t y p e  o f  k n o w l e d g e  i s  
t h e  d e t a i l e d  r e p r e s e n t a t i o n  o f  how d i f f e r e n t  f a c t s  a f f e c t  t h e  
o v e r a l l  d e v e l o p m e n t  p r o c e s s  o f  a p r o j e c t .  These a r e  t h e  more 
g e n e r a l  1 t ru les18  on  wha t  a f f e c t s  t h e  q u a l i t y  o f  a s o f t w a r e  
p r o j e c t .  These r u l e s  a r e  s e t  up based on t h e  k n o w l e d g e  d e s c r i b e d  
e a r l i e r  f r o m  t h e  d a t a  base and t h e  s o f t w a r e  manager. They a r e  
used t o  d e s c r i b e  a l l  o f  t h e  f a c t o r s  w h i c h  a f f e c t  a s o f t w a r e  
p r o j e c t ' s  q u a l i t y  and a l l  t h e  s u b - f a c t o r s  t h a t  a f f e c t  t h o s e  
f a c t o r s ,  e t c .  F o r  t h i s  r e a s o n  t h i s  s y s t e m  o f  k n o w l e d g e  
r e p r e s e n t a t i o n ,  w h i c h  i s  u n i q u e  t o  DEASEL, i s  c a l l e d  f a c t o r -  
based. Each r u l e  i n  t h e  f a c t o r - b a s e d  r e p r e s e n t a t i o n  scheme 
s p e c i f i e s  a s y s t e m  and i t s  f a c t o r s  ( sub -sys tems)  and t h e  w e i g h t  
( s t r e n g t h  o f  t h e  r e l a t i o n s h i p )  each f a c t o r  has  on  t h e  system. 
Thus, be tween t h e  s p e c i f i c  a s s e r t i o n s  a b o u t  t h e  p r o j e c t  and t h e  
g e n e r a l  r u l e s  c o n c e r n i n g  s o f t w a r e  d e v e l o p m e n t  w i t h i n  t h e  SEL 
e n v i r o n m e n t  DEASEL c a n  r a t e  a p r o j e c t .  

2.4 An Exampl e R u l  e 

To e x p l a i n  how t h i s  r a t i n g  p r o c e s s  works,  h e r e  i s  an e x a m p l e  
r u l e  f r o m  DEASELfs k n o w l e d g e  base: 

The f a c t o r s  t h a t  a f f e c t  C o m p u t e r - E n v i r o n m e n t _ S t a b i l i t y  a r e  
1) Operating-System-Stability . 3  

3 )  H a r d w a r e - S t a b i l i t y  . 4  
4 )  Computer-Env-Proc-Stability a 1  

2 1 S o f t  w a re-Too 1 - S t a b  i 1 t i y 02 

The number a s s o c i a t e d  w i t h  each  f a c t o r  i s  a w e i g h t ,  and t h e  sum 
o f t h e  w e i g h t s  m u s t a l w a y s t o t a l  one.  T h i s  r u l e  s t a t e s  t h a t  t h e  
f o u r  l i s t e d  f a c t o r s  h a v e  an a f f e c t  on t h e  q u a l i t y  o f  t h e  
Computer-Environment-Stability. The r u l e r s  w e i g h t s  i n d i c a t e  t h a t  
H a r d w a r e - S t a b i l i t y  i s  t h e  mos t  i m p o r t a n t  f a c t o r  i n  t h e  assessment  
o f  Computer-Environment-Stabil i t y ,  w h i l e  
Computer-Env-Proc-Stabil i t y  i s  t h e  l e a s t  i m p o r t a n t  f a c t o r ,  
DEASEL u s e s  t h e  r a t i n g s  o f  a l l  f o u r  f a c t o r s  t o  d e t e r m i n e  a r a t i n g  
f o r Comp u t e  r-E n v i r o  nmen t - S t  ab i 1 i t y. 

2.5 D e r i v i n g  C o n c l u s i o n s  

DEASEL's o v e r a l  1 assessment  p r o c e s s  c o n s i s t s  o f  t r y i n g  t o  
a s s i g n  a r a t i n g  t o  each  o f  t h e  q u a l i t y  i n d i c a t o r s  s p e c i f i e d  v i a  
t h e  k n o w l e d g e  base. O b v i o u s l y  j u s t  a n s w e r i n g  t h e  q u e s t i o n  "How 
i s  p r o j e c t  X d o i n g ? "  w i l l  n o t  g i v e  t h e  manager s p e c i f i c  enough 
i n f o r m a t i o n  a b o u t  h i s  p r o j e c t .  T h e r e f o r e ,  t h e  k n o w l e d g e  base 
s p e c i f  i e s  t h e  t o p  l e v e l  f a c t o r s  DEASEL s h o u l  d r a t e .  C u r r e n t 1  y, 
t h e  k n o w l e d g e  b a s e  has  f o u r  s u c h  q u a l i t y  i n d i c a t o r s :  
r e 1  i a b i l  i t y ,  p r e d i c t a b i l  i t y ,  s t a b i l  i t y ,  and c o n t r o l  l e d  
deve lopmen t .  Thus DEASEL a c t u a l l y  g i v e s  i n f o r m a t i o n  ( a  r a t i n g )  
o n  e a c h  o f  t h e s e  f o u r  i n d i c a t o r s  w h i c h  g i v e s t h e  m a n a g e r  an  
assessment  o f  how h i s  p r o j e c t  i s  d o i n g  i n  t h e s e  areas .  I n  o r d e r  
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t o  r a t e  t h e s e  f o u r  f a c t o r s  DEASEL m u s t  f i n d  t h e  r u l e s  w h i c h  
r e l a t e  t o  t h e s e  f a c t o r s  and a s s i g n  a r a t i n g  t o  t h e s e  r u l e s .  T h a t  
i s ,  DEASEL r e a c h e s  a c o n c l u s i o n  on what  i t  b e l i e v e s  i s  t h e  r a t i n g  
o f  t h e s e  i n d i c a t o r s .  For DEASEL t o  do t h i s  it mus t  f i r s t  r e a c h  
t h e  c o n c l u s i o n s  on t h e  f a c t o r s  w h i c h  a f f e c t  t h e s e  i n d i c a t o r s .  O f  
course ,  t h e s e  f a c t o r s  may h a v e  r u l e s  w h i c h  s p e c i f y  t h e i r  
assessment,  so  t h i s  p r o c e s s  c o n t i n u e s  u n t i l  a l l  o f  t h e  n e c e s s a r y  
c o n c l u s i o n s  a r e  reached,  

DEASEL r e a c h e s  c o n c l u s i o n s  i n  one o f  t h r e e  ways: 
1) The c o n c l u s i o n  can be  an a s s e r t i o n  f r o m  t h e  k n o w l e d g e  

2) DEASEL c a n  i n f e r  t h e  c o n c l u s i o n  based o n  o t h e r  

3 )  I f  b o t h  1) and  2 )  f a i l ,  i t  c a n  a s k  t h e  u s e r  t o  s u p p l y  

base.  

c o n c l u s i o n s  and i t s  r u l e  base. 

t h e  c o n c l u s i o n ,  
The t h r e e  t y p e s  o f  c o n c l u s i o n s  combine  t o  a l l o w  DEASEL t o  make 
i t s  assessment  o f  t h e  s u p p l i e d  q u a l i t y  i n d i c a t o r s .  The b a s i c  
p r o c e s s  i s  t o  f i r s t  f i n d  a r u l e  f o r  o n e  o f t h e  q u a l i t y  i n d i c a t o r s  
t h e n  t o  r e s o l  v e  a1 1 o f  t h e  c o n c l u s i o n s  n e c e s s a r y  t o  r e a c h  a 
c o n c l u s i o n  f o r  t h a t  i n d i c a t o r .  T h i s  p r o c e s s  c o n t i n u e s  b y  
r e a c h i n g  c o n c l u s i o n s  i n  each o f  t h e  t h r e e  ways, u n t i l  a1 1 t h e  
c o n c l u s i o n s  a r e  r e s o l  ved. 

To f u l  l y  u n d e r s t a n d  t h e  r a t i n g  p r o c e s s  one must  a1 so  
u n d e r s t a n d  how t h e s e  c o n c l u s i o n s  a r e  reached,  A c o n c l u s i o n  i s  
reached  when a r a t i n g  has  been a s s i g n e d  t o  a f a c t o r  i n  t h e  
k n o w l e d g e  base. A r a t i n g  i s  d e f i n e d  as a number be tween z e r o  and 
one, t h e  h i g h e r  t h e  r a t i n g  t h e  b e t t e r  t h e  f a c t o r ' s  q u a l i t y .  A 
r a t i n g  o f  .5 w o u l d  b e  a v e r a g e  o r  n o r m a l .  N o t e  t h a t  t h e  r a t i n g s  
a l w a y s  i n d i c a t e  q u a l i t y ,  f o r  examp le  a r a t i n g  o f  .7 f o r  e r r o r  
r a t e  a s  a f a c t o r  w o u l d  i n d i c a t e  a l o w e r  t h a n  n o r m a l  e r r o r  r a t e .  
I n  a d d i t i o n ,  e v e r y  c o n c l u s i o n  has an a s s o c i a t e d  c e r t a i n t y .  A 
c e r t a i n t y  i s  t h e  p r o b a b i l i t y  t h a t  t h e  c o n c l u s i o n ' s  r a t i n g  i s  
c o r r e c t  w i t h i n  some f i x e d  d e l t a .  C u r r e n t l y ,  DEASEL s e t s  d e l t a  a t  
0.1. 

A l l  t h r e e  t y p e s  o f  c o n c l u s i o n s  h a v e  b o t h  a r a t i n g  and a 
c e r t a i n t y .  Type 1 c o n c l u s i o n s  a r e  r e a l l y  t h e  a s s e r t i o n s  
d e s c r i b e d  e a r l i e r .  C u r r e n t l y ,  t h e  a s s s e r t i o n s  a r e  e n t e r e d  b y  
h a n d  i n t o  t h e  k n o w l e d g e  base .  I n  t h e  f u t u r e  t h i s  p r o c e s s  w i l l  b e  
a u t o m a t e d  a n d  w i l l  b e  d o n e  b y t h e D y n a M I T e t o o 1 ,  v i a  t h e  SEL d a t a  
base, The c e r t a i n t i e s  f o r  t h e s e  c o n c l u s i o n s  a r e  g e n e r a l  1 y v e r y  
h i g h  ( a r o u n d  . 9 )  because  t h e  r a t i n g s  a r e  b a s i c a l l y  c o m p a r i s o n s  
be tween r e a l  d a t a  and a v e r a g e  o r  n o r m a l  numbers. C o n c l u s i o n s  o f  
t y p e  2 a r e  computed u s i n g  t h e  f o l l o w i n g  f o r m u l a e :  2 ( R a t i n g  o f  f a c t o r ( i 1  x W e i g h t  o f  f a c t o r ( i 1 1  

; = I  J 

R a t i n g  = 

C e r t a i n t y  = x ( C e r t a i n t y  f a c t o r ( i 1  x W e i g h t  o f  f a c t o r ( i 1 )  
i 

where n i s  t h e  number o f  f a c t o r s  i n  t h e  r u l e  

Thus ,  a r u l e  f o r  a c e r t a i n  f a c t o r  i s  g i v e n  a c o n c l u s i o n  b y  u s i n g  
t h e s e  f o r m u l a e  t o  c a l c u l a t e  i t s  r a t i n g  and c e r t a i n t y .  The schema 
used h e r e  s h o u l d  l o o k  f a m i l i a r  t o  anyone w i t h  k n o w l e d g e  o f  
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p r o b a b i l i t y ,  I n  i t s  t y p i c a l  a p p l i c a t i o n ,  however ,  each o f  t h e  
f a c t o r s  i n  t h e  s y s t e m  b e i n g  r a t e d  mus t  be  i ndependen t .  I n  t h e  
c o m p l e x  and u n f a m i l i a r  domain o f  s o f t w a r e  e n g i n e e r i n g ,  such  an 
a s s u m p t i o n  may b e  i n c o r r e c t .  Our c o m p u t a t i o n s  c o u l d  t h e r e f o r e  b e  
s l i g h t l y  o r  g r o s s l y  i n  e r r o r  d e p e n d i n g  on how much t h e  k n o w l e d g e  
base  v i o l a t e s  t h i s  c o n s t r a i n t .  F u t u r e  DEASEL k n o w l e d g e  e n g i n e e r s  
mus t  keep t h i s  i n  m ind  when c r e a t i n g  and m o d i f y i n g  t h e  r u l e  base. 
Type 3 c o n c l u s i o n s  a r e  n e c e s s s a r y  when t h e  s y s t e m  c a n n o t  u s e  t y p e  
1 o r  t y p e  2 c o n c l u s i o n s .  I n  o r d e r  f o r  t h e  s y s t e m  t o  c o m p l e t e  an 
assessment  it mus t  h a v e  c o n c l u s i o n s  f o r  a l l  t h e  f a c t o r s  i n  t h e  
k n o w l e d g e  base. S i n c e  e x p e r t  sys tems  mus t  d e a l  w i t h  i n c o m p l e t e  
knowledge,  whenever  DEASEL c a n n o t  r e a c h  a c o n c l u s i o n  f o r  a f a c t o r  
i t  assumes a n o r m a l  r a t i n g  ( . 5 )  w i t h  a c e r t a i n t y  o f  .2. N o t e  
t h a t t h e . 2  i s  t h e  p r o b a b i l i t y t h a t t h e  r a t i n g  w i l l  b e  c o r r e c t  
w i t h i n  + o r  - d e l t a ,  w h i c h  i n  e f f e c t  makes f o r  a m e a n i n g l e s s  
c o n c l u s i o n .  Whenever DEASEL i s  f o r c e d  t o  do t h i s ,  i t  makes a 
n o t e  t o  ask t h e  u s e r  i f  t h e  c o n c l u s i o n  c a n  b e  p r o v i d e d .  Thus, 
t h e  u s e r  c a n  l a t e r  p r o v i d e  t h e  answers  t o  q u e s t i o n s  a b o u t  t h e  
i n c o m p l e t e  knowledge.  Once t h e s e  q u e s t i o n s  a r e  answered, DEASEL 
g i v e s  t h e  r a t i n g  s u p p l i e d  b y  t h e  u s e r  a c e r t a i n t y  o f  1.0. 

2.6 C u r r e n t  DEASEL C a p a b i l i t i e s  

The c a p a b i l i t i e s  o f  t h e  c u r r e n t  DEASEL s y s t e m  i n c l u d e  
a l l o w i n g t h e  u s e r  t o  o b t a i n  an  a s s e s s m e n t  o f  h i s  p r o j e c t ,  i f  some 
a s s e r t i o n s  e x i s t  f o r  t h a t  p r o j e c t .  A f t e r  t h e  i n i t i a l  assessment  
i s  g i v e n  t h e  u s e r  has  t h r e e  o p t i o n s  1) a s k i n g  f o r  an 
e x p l a n a n t i o n ,  2) a n s w e r i n g  q u e s t i o n s  a b o u t  h i s  p r o j e c t ,  and 3 )  
p l a y i n g  w h a t - i f  games. F o r  any c o n c l u s i o n ,  t h e  u s e r  c a n  ask f o r  
an e x p a l n a n t i o n  o f  how t h e  c o n c l u s i o n  was reached.  The 
e x p l a n a t i o n  c o n s i s t s  o f  t h e  c o n c l u s i o n s  DEASEL r e a c h e d  a b o u t  t h e  
f a c t o r s  o f  t h e  o r i g i n a l  c o n c l u s i o n .  T h a t  i s ,  t h e  u s e r  i s  a b l e  t o  
ask DEASEL what  caused i t  t o  r e a c h  any s p e c i f i c  r a t i n g  f o r  any 
f a c t o r .  T h i s  p r o c e s s  can  c o n t i n u e  as  t h e  u s e r  a s k s  f o r  
e x p l a n a t i o n s  o f  t h e  f a c t o r s  p r e v i o u s l y  r e p o r t e d  on, and so on. 
E a r l i e r  we m e n t i o n e d t h a t  DEASEL makes a n o t e  o f  t y p e  3 
c o n c l u s i o n s .  The u s e r  may o p t  t o  answer t h e s e  q u e s t i o n s  as he 
wishes.  He may a l s o  r e s p o n d  t o  t h e  q u e s t i o n s  by  i n d i c a t i n g  he 
does n o t  know t h e  answer. I n  t h i s  case, DEASEL m a i n t a i n s  t h e  
m e a n i n g l e s s  c o n c l u s i o n  r e a c h e d  e a r l i e r .  A n s w e r i n g  q u e s t i o n s  i s  
encouraged  because i t  l e a d s  t o  more c e r t a i n  c o n c l u s i o n s .  W h a t - i f  
games a i d  t h e  manager i n  e v a l u a t i n g  t h e  e f f e c t s  o f  changes he  may 
w i s h  t o  make i n  h i s  p r o j e c t .  T h i s  p r o c e s s  a l l o w s  t h e  u s e r  t o  
e n t e r  c o n t r o l  s i n t o  t h e  system, by  a c t u a l  1 y c h a n g i n g  c o n c l u s i o n s .  
T h a t  i s ,  t h e  u s e r  c a n  s e e  w h a t  w i l l  h a p p e n  i f  h e  c h a n g e s  c e r t a i n  
c o n c l u s i o n s  i n  t h e  k n o w l e d g e  base. A f t e r  c h a n g i n g  one o r  more 
c o n c l u s i o n s  he can  t h e n  r e a s s e s s  t h e  p r o j e c t ,  t o  d e t e r m i n e  t h e  
a f f e c t s  o f  t h e s e  changes. T h i s  i s  an i m p o r t a n t  f e a t u r e  o f  t h e  
DEASEL system, because i t  a l l o w s  t h e  manager t o  d e t e r m i n e  how he 
m i g h t  be  a b l e  t o  i m p r o v e  h i s  s o f t w a r e  p r o j e c t .  
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3.0 Summary 

A l t h o u g h  t h e  c u r r e n t  v e r s i o n  o f  DEASEL does b e g i n  t o  a t t a c k  
t h e  p r o b l e m  o f  p r o j e c t  assessment ,  much more work i s  needed t o  
make t h e  s y s t e m  a u s e f u l  t o o l .  T h r e e  p o t e n t i a l  d i r e c t i o n s  e x i s t  
f o r  f u t u r e  work: a d d i n g  t o  and v e r i f y i n g  t h e  r u l e  base, 
v e r i f y i n g  t h e  a c c u r a c y  o f  t h e  assessment  p rocess ,  and a u t o m a t i n g  
t h e  c r e a t i o n  o f t h e  a s s e r t i o n  p o r t i o n  o f t h e  r u l e  base .  A l l  o f  
t h e s e  a r e a s  w i l l  r e q u i r e  t i m e  and e f f o r t  t o  c o m p l e t e ,  b u t  a r e  
n e c e s s a r y  f o r  s u c c e s s f u l l y  d e t e r m i n i n g  t h e  v a l i d i t y  o f  t h i s  
p r o j e c t .  O b v i o u s l y ,  DEASEL i s  b u t  an i n i t i a l  a t t e m p t  a t  s o l v i n g  
t h e  p r o b l e m  o f  a u t o m a t i n g  t h e  p r o c e s s  o f  a s s e s s i n g  t h e  s t a t e  o f  
an o n g o i n g  s o f t w a r e  p r o j e c t .  DEASEL has, however ,  g i v e n  some 
i n s i g h t  i n t o  t h e  p r o b l e m  and ways t o  s o l v e  it. H o p e f u l l y  t h i s  
i n i t i a l  work w i l l  l e a d  t o  t e c h n i q u e s  f o r  s o l v i n g  t h e  p r o b l e m  more 
c o m p l e t e l y .  
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