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1. In t r o d u c t i o n

I wr o t e  an  ap p l i c a t i o n  fo r  ha n d h e l d  de v i c e s  wh i c h  al l o w s  the  us e r  to  pla y  Sc r a b b l e  

ag a i n s t  a  co m p u t e r  ag e n t .   In  pa r t i c u l a r ,  m y  de s i g n  wa s  fo r  the  Cl a m s h e l l  st y l e  ph o n e  

pr o v i d e d  wi t h  the  Su n  em u l a t o r .    Th e r e  we r e  se v e r a l  be n c h m a r k s  th i s  pro g r a m  wa s  

try i n g  to  me e t .   A  ma j o r  fea t u r e  wa s  to  us e  JS R- 172  to  pe r f o r m  di c t i o n a r y  loo k u p s .  

Se c o n d l y ,  the  co m p u t e r  pla y e r  wa s  to  pl a y  a  fai r l y  sop h i s t i c a t e d  ga m e .   Th i r d l y ,  I wa s  

at t e m p t i n g  to  de m o n s t r a t e  so m e  so r t  of  in t e r n a t i o n a l i z a t i o n .   Fi n a l l y ,  I wa s  try i n g  to  

de m o n s t r a t e  ov e r a l l  kn o w l e d g e  of  J2M E  pr o g r a m m i n g .

2. JS R- 172

Be c a u s e  I st u d i e d  JS R- 172  for  my  pr e s e n t a t i o n  (and  al s o  I us e d  som e  of  it  in  La b  5), my  

di c t i o n a r y  loo k u p  fun c t i o n a l i t y  wa s  on e  of  my  ea r l i e s t  su c c e s s e s .   I wr o t e  a  sim p l e  we b  se r v i c e  

to  run  on  my  loc a l  m a c h i n e  an d  the n  ge n e r a t e d  the  ne c e s s a r y  stu b s  for  to  be  inc l u d e d  in  the  

de s i g n e d  co d e  for  the  ha n d h e l d  de v i c e .   Th e s e  st u b s  we r e  Ja v a  fil e s  an d  no t  cl a s s  fil e s  in  the  

ev e n t  I ha d  to  ma k e  m i n o r  twe a k s  to  the  fil e s.   Ea c h  tim e  the  ho s t  of  the  we b  ser v i c e  cha n g e s ,  

the  cl i e n t  fil e s  mu s t  be  reg e n e r a t e d  unl e s s  if  we  wa n t  to  ed i t  by  ha n d  be c a u s e  the  we b  ad d r e s s  I 

co d e d  int o  the  ge n e r a t e d  st u b s .  

I fou n d  ou t  a  cou p l e  iss u e s  we r e  di s c o v e r e d  af t e r  pr e s e n t a t i o n  of  JS R- 172.   Fi r s t  of  al l,  wh a t  

ha p p e n s  if  the  we b  se r v i c e  is  un r e a c h a b l e  du r i n g  ga m e  pl a y .   Th e  loc a l  di c t i o n a r y  ca n  no t  be  

sw i t c h e d  on  be c a u s e  the  we b  di c t i o n a r y  ma y  ha v e  be e n  tot a l l y  di f f e r e n t  sc r i p t!   Th e r e f o r e ,  we  

al l o w  the  use r  to  res t a r t  the  ap p l i c a t i o n  (not  pr e s e n t e d  du r i n g  cl a s s  de m o n s t r a t i o n).   Th e  se c o n d  

iss u e  is  tha t  we  can  ove r w h e l m  the  we b  se r v i c e .   Th i s  is  a  pro b l e m  bec a u s e  a  ca l l  to  a  we b  

se r v i c e  is  bl o c k i n g .   Th e  sen s i b l e  so l u t i o n  wo u l d  be  to  imp l e m e n t  a  tim e o u t ,  how e v e r  J2M E  is  

ba r e  bo n e s  an d  do e s  no t  pr o v i d e  su c h  a  fea t u r e  re a d i l y  as  do e s  Ap a c h e ' s  imp l e m e n t a t i o n  of  the  

St u b  cl a s s .   Be c a u s e  a  tim e o u t  so l u t i o n  wo u l d  be  ha r d  to  imp l e m e n t  in  my  cu r r e n t  m e m o r y  an d  

sp e e d  cha l l e n g e d  imp l e m e n t a t i o n ,  the  be s t  imm e d i a t e  st e p  wo u l d  be  to  re d u c e  the  tri p s  ma d e  to  



th e  ro u n d  se r v i c e .   Si n c e  the  pr e s e n t a t i o n ,  I ha v e  mo v e d  to  loo k i n g  up  50  wo r d s  at  on e  tim e  

wh e n  the  com p u t e r  is  pl a y i n g .

Th e  we b  ser v i c e  pr o v i d e d  4  fun c t i o n s  wh i c h  we r e  use d  wi t h i n  the  ha n d h e l d  co d e .   Th e  fir s t  of  

the s e  wa s  a  loo k u p  to  see  wh a t  di c t i o n a r i e s  the  we b  se r v i c e  of f e r e d .   Se c o n d l y ,  a  fun c t i o n  wa s  

pro v i d e d  to  de t e r m i n e  if  a  wo r d  wa s  in  a  sp e c i f i c  di c t i o n a r y  (2 arg u m e n t  fun c t i o n).   Th i r d ,  I 

pr o v i d e d  a  fun c t i o n  to  de t e r m i n e  how  ma n y  di f f e r e n t  ki n d s  of  til e s  are  ne e d e d  for  tha t  ve r s i o n  of  

Sc r a b b l e  (gen e r a l l y  nu m b e r  of  ch a r a c t e r s  in  the  al p h a b e t  pl u s  on e  for  a  bl a n k  til e  wh i c h  is  

un i v e r s a l).   Inc l u d e d  in  thi s  ar e  me t h o d s  to  see  wh a t  the  til e  di s t r i b u t i o n s  an d  sco r e s  for  ea c h  

til e s  are .   Fi n a l l y ,  I pr o v i d e d  a  loo k u p  for  a  spe c i f i c  typ e  of  til e  gi v e n  an  ind e x .

Ea c h  of  the  di c t i o n a r i e s  ha d  to  be  cre a t e d  by  ha n d ,  eve n  tho u g h  the  two  En g l i s h  di c t i o n a r i e s  

co n t a i n e d  ove r  100,000  wo r d s  ea c h .   Th i s  req u i r e d  a  gr e a t  de a l  of  my  tim e.   In  ge n e r a l ,  a  ma j o r  

pr o b l e m  wi t h  cr e a t i n g  a  di c t i o n a r y  for  a  gi v e n  lan g u a g e  is  ve r b  co n j u g a t i o n .   Fo r  Sc r a b b l e ,  we  

wo u l d  ne e d  to  exp l i c i t l y  st a t e  ev e r y  po s s i b l e  con j u g a t i o n ,  wh i c h  is  no t  al w a y s  pro v i d e d  in  a  

st a n d a r d  di c t i o n a r y .   O t h e r  ch a n g e s  in  for m  su c h  as  pl u r a l s ,  no u n/a d j e c t i v e  ag r e e m e n t ,  

fem i n i n e/m a s c u l i n e/n e u t e r  en d i n g s ,  de c l e n s i o n s  an d  ot h e r  su c h  co n s t r u c t s  mu s t  al l  be  

en u m e r a t e d .    

In  ge n e r a l ,  I wo u l d  cl a s s i f y  my  us a g e  of  JS R- 172  as  a  ma j o r  su c c e s s .   I wo u l d  in  the  fu t u r e  ne e d  

to  pro v i d e  a  mo r e  rel i a b l e  ba c k u p  tho u g h  in  ca s e  the  we b  se r v i c e  wa s  no t  re a c h a b l e .   I cr e a t e d  

a  loc a l  di c t i o n a r y  1/3  the  siz e  of  the  or i g i n a l  TW L  di c t i o n a r y ,  bu t  tha t  st i l l  ga v e  me  ma j o r  me m o r y  

he a d a c h e s .   A  num b e r  of  tim e s ,  the  ap p  wi l l  ru n  ou t  of  m e m o r y  wi t h  the  loc a l  di c t i o n a r y ,  so  I 

wo u l d  in  the  fut u r e  ha v e  to  imp r o v e  thi s  se c t i o n  of  my  co d e .   Du e  to  me m o r y  co n s t r a i n t s  of  the  

pro g r a m ,  I wo u l d  st i l l  ha v e  to  rec o m m e n d  JS R- 172  en a b l e d  in  or d e r  to  ge t  the  ful l  pl a y a b i l i t y  

ef f e c t .

3. So p h i s t i c a t i o n  of  Co m p u t e r  Op p o n e n t

On e  of  the  ma j o r  tes t s  of  ho w  go o d  a  com p u t e r  gam e  is  ho w  the  com p u t e r  com p a r e s  wi t h  the  

hum a n  pl a y e r .   If  a  gam e  is  too  ea s y  or  too  un f o r g i v a b l y  di f f i c u l t ,  the  use r  wi l l  lik e l y  pu t  dow n  the  

ap p l i c a t i o n  pr e t t y  qu i c k l y .

Fo r  the  gam e  of  Sc r a b b l e ,  the r e  ar e  3  ma j o r  com p o n e n t s  wh i c h  con t r i b u t e  to  the  su c c e s s  of  a  

pl a y e r .   Fi r s t ,  we  ha v e  cha n c e  wh i c h  we  hav e  no  co n t r o l  ove r  (exce p t  tha t  the r e  is  no  su c h  thi n g  

as  a  ran d o m  num b e r  ge n e r a t o r  of  cou r s e!)  Se c o n d ,  an d  mo s t  imp o r t a n t ,  is  the  nu m b e r  of  wo r d s  



a  pl a y e r  kn o w s .   Fi n a l l y ,  the r e  is  a  str a t e g i c  el e m e n t s  as  to  wh i c h  is  ac t u a l l y  the  be s t  wo r d  to  

pl a y .

O n  the  se c o n d  poi n t ,  a  com p u t e r  pl a y e r  co u l d  the o r e t i c a l l y  ha v e  pe r f e c t  pl a y .   On  a  sta n d a r d  

de s k t o p  com p u t e r ,  thi s  is  qu i t e  ea s y  to  ach i e v e .   On  a  ha n d h e l d  de v i c e  wi t h  lim i t e d  me m o r y ,  the  

com p u t e r  is  no t  ab l e  to  ma i n t a i n  pe r f e c t i o n .   Th e  ma j o r  di f f i c u l t y  lie s  in  the  bl a n k  til e s  wh i c h  ca n  

be  us e d  as  a  sub s t i t u t e  for  an y  ot h e r  va l i d  til e  (for  mo s t  rul e  se t s  an y w a y).   I fou n d  tha t  eve n  

ha v i n g  a  si n g l e  bl a n k  co u l d  cau s e  the  pro g r a m  to  ru n  ou t  of  m e m o r y .   Ha v i n g  two  bla n k s  

the r e f o r e  ne e d  no t  be  con s i d e r e d  for  eve n  a  se c o n d .   Th e r e  ar e  ma n y  str a t e g i e s  for  ha n d l i n g  

the  ex i s t e n c e  of  a  bl a n k .   Pr o g r a m m a t i c a l l y ,  I at t e m p t e d  to  al l o w  the  com p u t e r  to  try  to  us e  on e  

bl a n k ,  bu t  I ca n  no t  gu a r a n t e e  rel i a b l e  pe r f o r m a n c e  wh e n  the  com p u t e r  do e s  dr a w  a  bla n k .  

Be y o n d  the  bl a n k  iss u e ,  I tied  in  my  di c t i o n a r y  loo k u p  wi t h  m y  str a t e g y  al g o r i t h m .   Th i s  me a n s  

tha t  I tie  my  loo k u p  of  wo r d s  to  the  ex i s t e n c e  of  ce r t a i n  til e s  on  the  bo a r d  at  the  cu r r e n t  tim e .  

Th i s  for c e s  me  to  use  a  cu t- of f  (I ch o s e  3  wo r d s)  at  wh i c h  po i n t  di c t i o n a r y  loo k u p  st o p s .   It  is  

qu i t e  po s s i b l e  the r e f o r e  tha t  the  com p u t e r  wi l l  ne v e r  de t e r m i n e  the  ex i s t e n c e  of  the  wo r d s  it  

ho l d s  on  its  rac k .   I the r e f o r e  avo i d  the  iss u e  of  the  com p u t e r  pl a y e r  be i n g  too  ha r d .   Th e  

qu e s t i o n  is  re a l l y  do e s  the  com p u t e r  pl a y  we l l  en o u g h ?   Th e  an s w e r  ma y  we l l  lie  in  va r y i n g  the  

cu t- of f  va l u e .

O n  the  thi r d  po i n t ,  ch o o s i n g  the  be s t  wo r d  to  pl a y ,  I no t e  tha t  the  be s t  pl a y  is  no t  ne c e s s a r i l y  the  

hi g h e s t  sc o r i n g  pl a y .   Th i s  is  wh e r e  the  rul e- ba s e d  ap p r o a c h  fai l s  us  an d  re a l l y  sh o u l d  be  

rep l a c e d  by  som e t h i n g  of  a  ne u r a l  ne t  or  ge n e t i c  al g o r i t h m  ap p r o a c h  (if we  we r e  no t  on  a  

ha n d h e l d  de v i c e).   It  is  qu i t e  na t u r a l  for  a  sc r a b b l e  pl a y e r  to  se t  the m s e l v e s  up  for  a  bi n g o  on  

the  ne x t  tur n  (that  is  us i n g  al l  7  til e s  to  ge t  a  50  po i n t  bo n u s)  by  pl a y i n g  a  les s e r  wo r d  on  the  

cu r r e n t  tur n .   Th e  lon g  ter m  be n e f i t  of  su c h  an  ap p r o a c h  is  a  hig h e r  sc o r e  at  the  en d .   Th i s  is  

how e v e r  a  com b i n a t i o n  of  ins t i n c t  an d  pro b a b i l i t y ,  the  for m e r  of  wh i c h  a  com p u t e r  is  no t  ve r y  

go o d  at.   Th i s  ma k e s  ar e  cu t- of f  eve n  mo r e  rea s o n a b l e  be c a u s e  ch o o s i n g  the  be s t  pl a y  cou l d  

lea d  to  po o r  pl a y  on  fut u r e  rac k s  an d  is  no t  al w a y s  a  go o d  ap p r o a c h .     

Cu r r e n t l y  I pr o v i d e  jus t  on e  lev e l  of  di f f i c u l t y .   In  the  fu t u r e ,  it  mi g h t  be  be n e f i c i a l  to  pro v i d e  

mu l t i p l e  sk i l l  lev e l s  to  inc r e a s e  the  au d i e n c e  I am  int e n d i n g  to  rea c h .   In  ge n e r a l  I fin d  I can  be a t  

the  com p u t e r .   My  cu r r e n t  ra t i n g  on  ISC  (a po p u l a r  on l i n e  Sc r a b b l e  si t e) is  13 1 7  wh i c h  ma k e s  

me  a  fai r l y  st r o n g  pl a y e r .   Th e  rat i n g  of  my  pro g r a m  wo u l d  ce r t a i n l y  be  un d e r  1000,  bu t  it  wo u l d  

tak e  ac t u a l  ga m e s  to  try  to  pi n p o i n t  an  ac t u a l  nu m b e r .

4  Int e r n a t i o n a l i z a t i o n



I  m a d e  a  fai r l y  con c e r t e d  ef f o r t  to  pr o v i d e  a  me c h a n i s m  to  pl a y  Sc r a b b l e  in  ot h e r  lan g u a g e s .  

Th e  al g o r i t h m s  the m s e l v e s  wo u l d  no t  ne e d  to  ch a n g e  an d  wo u l d  pr o v i d e  fai r l y  con s i s t e n t  pl a y  

ac r o s s  al l  su c h  lan g u a g e s .   Al l o w i n g  int e r n a t i o n a l  pl a y  is  ve r y  cl o s e l y  tie d  to  ot h e r  asp e c t s  of  

com p u t e r  int e r n a t i o n a l i z a t i o n .   Gi v e n  a  sp e c i f i c  lan g u a g e ,  it  is  ne c e s s a r y  to  de t e r m i n e  ho w  tha t  

lan g u a g e  is  en c o d e d .   Af t e r  tha t ,  it  is  ne c e s s a r y  to  ha v e  the  inp u t  da t a  fil e s  on  the  we b  ser v i c e  

in  the  rig h t  for m a t ,  ha v e  the  de s i g n  de v e l o p m e n t  se t  up  co r r e c t l y ,  ha v e  Ja v a  se t u p  co r r e c t l y ,  

an d  po s s i b l y  wo r r y  ab o u t  ph o n e  sp e c i f i c s .

I tri e d  to  pro v i d e  pl a y  in  Sl o v e n i a n .   Sl o v e n i a n  con t a i n s  25  cha r a c t e r s  (and  ha s  1  bl a n k  lik e  al l  

ot h e r  lan g u a g e s).   22  of  the s e  let t e r s  ar e  ide n t i c a l  to  En g l i s h .   Th e  ot h e r  thr e e  cha r a c t e r s  ar e  ,Č  

Š  an d  .  I ha d  no  pro b l e m  rea d i n g  in  the  lat t e r  two  ch a r a c t e r s ,  bu t  the   ke p t  com i n g  ac r o s s  asŽ Č  

a  qu e s t i o n  ma r k  sy m b o l  (inte g e r  va l u e  63).  I wa s  ab l e  to  pu t  tog e t h e r  a  sm a l l  di c t i o n a r y  fro m  

wh a t  I co u l d  pi e c e  tog e t h e r  on  the  we b ,  bu t  wi t h o u t  a  rep r e s e n t a t i o n  for  al l  3  of  the s e  til e s ,  I 

wo u l d  be  in  bi g  tro u b l e .

I al s o  tri e d  to  pr o v i d e  Fr e n c h .   Al l  the  di a c r i t i c a l  m a r k s  are  rem o v e d  in  Fr e n c h  Sc r a b b l e  wh i c h  

ma k e s  the  til e s  exa c t l y  the  sam e  (exce p t  tha t  til e  di s t r i b u t i o n  an d  po i n t s  for  ea c h  til e  is  di f f e r e n t).  

To  rep e a t ,  di c t i o n a r y  cr e a t i o n  is  a  ma j o r  ef f o r t  an d  be y o n d  the  sco p e  of  thi s  pr o j e c t .   Th e r e f o r e ,  

the  use r  co u l d  pl a y  Fr e n c h  Sc r a b b l e ,  bu t  wi t h  a  lim i t e d  di c t i o n a r y  wh i c h  wo u l d  ma k e  the  gam e  

no t  so  fun.   In  ord e r  to  di s t r i b u t e  thi s  ga m e ,  we  wo u l d  ha v e  to  spe n d  se r i o u s  tim e  on  cre a t i n g  a  

pl a y a b l e  di c t i o n a r y .

If  I we r e  to  str i c t l y  use  ima g e s  for  al l  of  my  til e s  an d  I we r e  to  cha n g e  my  bl a n k  sub s t i t u t i o n  for m  

a  bi t,  I mi g h t  be  abl e  to  ove r c o m e  thi s  pr o b l e m .   I cou l d  a  use  a  pro g r a m  su c h  as  W o r d  to  

ge n e r a t e  the s e  cha r a c t e r s  an d  the n  ma k e  ima g e s  ou t  of  the m .   Ce r t a i n l y  thi s  re q u i r e s  mo r e  

ef f o r t ,  bu t  if  I we r e  se r i o u s l y  thi n k i n g  of  di s t r i b u t i n g  thi s  pr o g r a m  tha t  mi g h t  be  the  be t t e r  lon g-

ter m  ap p r o a c h .

5  J2M E  An a l y s i s

I ha v e  two  se p a r a t e  can v a s e s  in  m y  ui  de s i g n  wi t h  the  res t  rel y i n g  on  for m s  an d  al e r t s .   Th e  fir s t  

ca n v a s  is  us e d  for  the  op e n i n g  sc r e e n/s e q u e n c e .   Th e  ot h e r  can v a s  is  my  Sc r a b b l e  can v a s  

wh i c h  di s p l a y s  the  bo a r d ,  the  us e r  rac k  an d  the  sco r e .   I di d  no t  ne e d  to  us e  Ga m e C a n v a s  

be c a u s e  the  bo a r d  is  ea s i l y  re a l i z e d  us i n g  an  ar r a y  of  fil l e d  rec t a n g l e s  (squa r e s  to  be  ex a c t).  

So m e  of  the  for m s  ar e  a  bi t  ug l y  an d  I co n s i d e r e d  us i n g  can v a s e s  for  the m ,  bu t  in  the  en d  a  

for m  wa s  the  co r r e c t  fun c t i o n a l  ap p r o a c h .   I ha v e  for m s  for  the  con f i g u r a t i o n  pa g e ,  the  

ex c h a n g e  til e s  pa g e  an d  the  as s o c i a t e  yo u r  bl a n k  wi t h  a  let t e r  pa g e .



Th e  ap p l i c a t i o n  con s i s t s  of  a  ma i n  thr e a d  wh i c h  na v i g a t e s  us  thr o u g h  the  en t i r e  se q u e n c e  of  the  

ap p l i c a t i o n .   It  ha n d l e s  the  int r o d u c t i o n  se q u e n c e  an d  pla y i n g  of  op e n i n g  so n g .   On c e  I rea c h  

op e n i n g  gam e  pl a y ,  a  wh i l e  loo p  is  en t e r e d  wi t h  a  se r i o u s  of  wa i t/no t i f y  co n s t r u c t s  wh i c h  pa u s e  

at  the  rig h t  tim e.   On e  exa m p l e  of  a  wa i t  is  wh e n  it  is  the  pl a y e r ’ s  tur n  an d  the y  mu s t  se l e c t  

wh i c h  til e s  to  pl a y .

A  pa r a l l e l  st r u c t u r e  is  the  Ca n v a s S t a t e  wh i c h  is  an  at t r i b u t e  of  the  Sc r a b b l e C a n v a s .   It  con t a i n s  

va r i o u s  gam e  st a t e  fea t u r e s  wh i c h  mu s t  be  kn o w  by  the  can v a s  in  or d e r  to  re f r e s h  co r r e c t l y .  

St a t e  of  the  bo a r d ,  wh o s e  tur n  it  is  an d  sco r e  ar e  exa m p l e s  of  thi n g s  the  can v a s  mu s t  kno w  

ab o u t .

Bo t h  of  the s e  obj e c t s  co o r d i n a t e  wi t h  the  Pl a y  cl a s s  wh i c h  con t a i n s  the  va r i o u s  tas k s  wh i c h  

mu s t  ha p p e n  on  a  hu m a n  pl a y e r ’ s  tur n  an d  on  a  com p u t e r  pl a y e r ’ s  tur n .   Th e  Pl a y  cl a s s  

co n n e c t s  wi t h  the  AI  cl a s s e s  tha t  the  com p u t e r  us e s  to  de t e r m i n e  wh a t  the  be s t  pl a y  is.

Th e  Bo a r d  obj e c t  its e l f  wa s  do n e  wi t h  a  si n g l e t o n  de s i g n .   On l y  1  Bo a r d  sho u l d  eve r  ex i s t ,  an d  

kn o w l e d g e  of  the  bo a r d  is  req u i r e d  in  se v e r a l  ar e a s  of  the  pro g r a m ,  the r e f o r e  it  see m s  qui t e  

na t u r a l  to  re f e r e n c e  it  by  a  ge t I n s t a n c e  me t h o d .   Th e  bo a r d  ho l d s  inf o r m a t i o n  ab o u t  the  til e s  

av a i l a b l e ,  the  cu r r e n t  di c t i o n a r y ,  the  til e  di s t r i b u t i o n ,  an d  wh a t  is  cu r r e n t l y  on  the  bo a r d  

(exc l u d i n g  the  cu r r e n t  use r s  tur n).  A  se p a r a t e  Mo v e  cl a s s  is  cr e a t e d  hol d  the s e  til e s  wh i c h  ca n  

tak e n  of  the  bo a r d  be f o r e  a  mo v e  is  fina l i z e d .

Th e  int r o d u c t i o n  sc r e e n  ref e r e n c e s  two  pro p e r t i e s  wh i c h  mu s t  be  se t  be f o r e  the  gam e  be g i n s .  

Th e  fir s t  is  wh i c h  di c t i o n a r y  wi l l  be  us e d .   Th i s  inf o r m a t i o n  mu s t  be  pa s s e d  on  to  the  Bo a r d  

be f o r e  an y  til e s  ha v e  be e n  dra w n .   Se c o n d l y ,  I req u i r e  the  hu m a n ’ s  nam e  to  be  se t  be f o r e  the  

pro g r a m .   Th i s  is  no t  ma n d a t o r y ,  bu t  it  is  en f o r c e d  ne v e r t h e l e s s .   In  the  fu t u r e ,  I wo u l d  pr o b a b l y  

st o r e  the s e  two  item s  in  the  Re c o r d S t o r e  be c a u s e  the y  ar e  pro b a b l y  se t t i n g s  wh i c h  onl y  to  be  

co n f i g u r e d  the  fir s t  tim e  the  use r  pl a y s .

Th e  An a g r a m  al g o r i t h m  us e d  is  qu i t e  me m o r y  ef f i c i e n t  us i n g  on l y  a  pr i m i t i v e  si n g l e- di m e n s i o n  

ar r a y .   Fo r  ot h e r  al g o r i t h m  we  use  cl a s s e s  fro m  the  jav a. u t i l  pa c k a g e  inc l u d e d  in  the  1.3  

di s t r i b u t i o n  of  SE.   I we n t  thr o u g h  the  Ja v a  pr o v i d e d  co d e  an d  cre a t e d  an  ap p r o p r i a t e  sub s e t  for  

us e  on  a  ha n d h e l d  de v i c e .   Th i s  is  som e t h i n g  tha t  I wo u l d  reu s e  ac r o s s  pro j e c t s  si n c e  it  is  su c h  

a  ted i o u s  pro c e s s .



I  ini t i a l l y  de s i g n e d  thi s  pr o g r a m  as  an  SE  pr o g r a m .   Th i s  re a l l y  sim p l i f i e d  wo r k i n g  ou t  the  AI  

po r t i o n s  of  the  pr o g r a m .   I cr e a t e d  a  Di s p l a y  int e r f a c e  wh i c h  at  the  tim e  wa s  imp l e m e n t e d  wi t h  a  

co n s o l e  di s p l a y .   I too k  for  gr a n t e d  a  few  of  the  ni c e  fea t u r e s  I ha d  wi t h  the  co n s o l e  ba s e d  

ap p l i c a t i o n ,  so  I ran  int o  a  ha r d e r  tha n  exp e c t e d  con v e r s i o n  ap p r o a c h .   Th e  isF r e e  me t h o d s  in  

pa r t i c u l a r  too k  a  lit t l e  wh i l e  to  ge t  co r r e c t .   Th e  di f f i c u l t  ta s k  is  if  you  try  to  pl a y  ac r o s s  til e s  

al r e a d y  on  the  bo a r d .   As  an  exa m p l e ,  sa y  the  wo r d  “on”  is  on  the  bo a r d .   Th e  use  tri e s  to  pl a y  

“alo n e”  by  pl a c i n g  an  a,  an  l, an d  an  e  on  the  bo a r d .   Th e  me t h o d  ha s  to  rec o g n i z e  tha t  the  a,  l, 

an d  e  til e s  are  be i n g  pl a y e d ,  ye t  it  is  the  al o n e  tha t  m u s t  be  bo t h  sco r e d  an d  loo k e d  up  in  the  

di c t i o n a r y .   Th i s  pr o c e s s  is  ha r d e r  tha n  it  sou n d s ,  bu t  I fin a l l y  di d  ma k e  the  su c c e s s f u l  tra n s i t i o n  

fro m  con s o l e  to  ui.

6.  Co n c l u s i o n

I fee l  the  pr o g r a m  wa s  fai r l y  su c c e s s f u l  for  wh a t  I ho p e d  to  un d e r t a k e .   Th e r e  we r e  som e  

pe r i p h e r a l  iss u e s  wh i c h  too k  me  lon g e r  tha n  I ha d  ho p e d .   Th e  J2M E  asp e c t  wa s  ve r y  ea s y  an d  

ve r y  int u i t i v e  the  wh o l e  wa y .   De s p i t e  the  lim i t a t i o n s ,  I wa s  abl e  to  ma k e  pr o p e r  de c i s i o n s  pre t t y  

qu i c k l y  be c a u s e  I ha v e  see n  ot h e r  su c h  ap p l i c a t i o n s  on  lim i t e d  res o u r c e  pl a t f o r m s .   Th e  

com p u t e r  int e l l i g e n c e  an d  the  int e r n a t i o n a l i z a t i o n  we r e  the  ha r d e s t  iss u e s ,  bu t  ne i t h e r  re a l l y  for  

rea s o n s  sp e c i f i c  to  ha n d h e l d  de v i c e s .   I di d  bum p  up  ag a i n s t  m e m o r y  lim i t s,  bu t  ev e n  in  an  SE  

env i r o n m e n t  on e  ha s  to  de a l  wi t h  su c h  co n c e r n s  wh e n  un d e r t a k i n g  ga m e  an a l y s i s .   Th e  do m a i n  

its e l f  po s s e s s e s  thi s  sp e c i a l  cha l l e n g e .   I re a l l y  en j o y e d  thi s  pr o c e s s ,  bu t  it  wi l l  tra n s l a t e  to  lit t l e  

rea l  wo r l d  su c c e s s  du e  to  co p y r i g h t  an d  tra d e m a r k  iss u e s  inv o l v e d  wi t h  the  ga m e .   I wo u l d  

pre f e r  a  mo r e  fle x i b l e  ui  in  the  fut u r e  an d  tou c h- sc r e e n  imp r o v e m e n t s  ma y  hel p  me  ou t  in  fur t h e r  

en d e a v o r s .   Th i s  ap p  ce r t a i n l y  do e s  gi v e  the  us e r  wh a t  the y  wo u l d  wa n t  tho u g h ,  a  fun  wa y  to  

pa s s  the  tim e  wh e n  the  si t u a t i o n  ca l l s  for  a  litt l e  di v e r s i o n .


