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Introduction



In  thi s  do c u m e n t  I  wi l l  try  to  co v e r  the  rel e v a n t  top i c s  to  un d e r s t a n d  the  com p o s i t i o n  of  thi s  

pr o g r a m .   I  wi l l  no t  go  int o  gre a t  tec h n i c a l  de t a i l .   If  tha t  is  de s i r e d  co n s u l t  the  com m e n t e d  

so u r c e  cod e .   Th e  ov e r a l l  fun c t i o n  of  thi s  pr o g r a m  is  a  Bi b l e  re a d e r  for  on e’ s  mo b i l e  ph o n e .   Th e  

tex t  of  the  Bi b l e  is  of  the  Ki n g  Jam e s  Ve r s i o n .

Start-Up

Th e  MI D l e t  is  lau n c h e d  in  Ma i n . j a v a .   On e  of  the  fi rs t  thi n g  tha t  oc c u r s  is  the r e  is  a  ch e c k  on  the  

to t a l  he a p  me m o r y  tha t  ex i s t s .   If  thi s  va l u e  is  no t  8M B  or  mo r e  it  wi l l  al e r t  the  use r  of  thi s  fac t  

an d  ex i t .   O t h e r w i s e  the  pro g r a m  mo v e s  tow a r d s  ch e c k i n g  for  the  ex i s t e n c e  of  a  Bi b l e  fil e.   Th i s  

oc c u r s  in  the  Fi l e A c c e s s  cl a s s .   Th e  pro g r a m  ch e c k s  to  see  if  thi s  fil e  ex i s t s  on  the  loc a l  fil e  

sys t e m  if  it  do e s  the n  the  pr o g r a m  co n t i n u e s  to  pa r s e  the  fil e.   If  it  do e s  no t  ex i s t  the  pr o g r a m  

wi l l  pr o m p t  the  us e r  to  na v i g a t e  thr o u g h  the  loc a l  fil e  sys t e m  an d  cho o s e  a  di r e c t o r y  to  

dow n l o a d  the  fil e  to.   On c e  tha t  is  do n e  the  fil e  wi l l  be  do w n l o a d e d  of f  the  int e r n e t .

O n c e  the  fil e  is  ce r t a i n l y  on  the  ph o n e  the  pro g r a m  wi l l  con d u c t  som e  bas i c  pa r s i n g .   Th i s  is  

do n e  by  cr e a t i n g  ha s h  tab l e  wi t h  66  ke y s ,  on e  for  ea c h  bo o k  of  the  bi b l e .   Th e  va l u e  wi l l  be  an  

ins t a n c e  of  my  cl a s s  Bo o k .   Bo o k  wi l l  st o r e  its  ow n  has h  tab l e  wh e r e  the  ke y  is  a  cha p t e r  

num b e r  an d  the  va l u e  a  by t e  of f s e t  for  tha t  cha p t e r .   At  the  com p l e t i o n  of  pa r s i n g  the  fil e  the  

ha s h  tab l e  wi l l  be  ful l  an d  66  ins t a n c e s  of  Bo o k  wi l l  be  in  thi s  ha s h  tab l e .

Af t e r  ini t i a l  ind e x i n g  is  com p l e t e  the  pr o g r a m  wi l l  lau n c h  an  ins t a n c e  of  Re a d e r C a n v a s ,  wh i c h  

wi l l  con t r o l  the  di s p l a y  of  the  tex t  for  the  use r .   Ini t i a l l y  a  we l c o m e  me s s a g e  is  di s p l a y e d .

At  thi s  po i n t  the  pr o g r a m  ha s  fin i s h e d  loa d i n g .   Th e  wh o l e  pr o c e s s  tak e s  onl y  a  few  se c o n d s  

ev e n  if  the  fil e  is  no t  al r e a d y  on  the  sy s t e m .   Th e  fil e  is  on l y  1.2  MB,  wh i c h  al l o w s  for  a  qu i c k  

dow n l o a d .   I  al s o  ad d e d  a  sp l a s h  sc r e e n  tha t  al e r t s  the  use r  of  wh a t  is  go i n g  on  wh i l e  it’s  

loa d i n g .   It  al s o  gi v e s  the  use r  ins t r u c t i o n s  on  se l e c t i n g  a  di r e c t o r y  to  dow n l o a d  to.

Persistence

Pe r s i s t e n c e  is  a  ni c e  fea t u r e  tha t  I  tho u g h t  wo u l d  im p r o v e  us a b i l i t y .   I  imp l e m e n t e d  on e  fea t u r e  

an d  tha t  is  sto r i n g  the  fil e  na m e .   Th e  pr o g r a m  wi l l  st o r e  thi s  va l u e  an d  wi l l  kn o w  wh e r e  to  loa d  

the  fil e  fro m  ea c h  tim e  the  use r  st a r t s  the  pro g r a m .   If  the  fea t u r e  di d n’ t  ex i s t  the  use r  wo u l d  

ha v e  to  en t e r  som e h o w  wh e r e  thi s  fil e  ex i s t e d  or  the  fil e  wo u l d  ha v e  a  st a t i c  loc a t i o n .   I thi n k  my  

imp l e m e n t a t i o n  is  mo s t  use r  fri e n d l y  of  the  op t i o n s .   Th e  fil e n a m e  is  us e d  ma n y  tim e s  

thr o u g h o u t  the  pro g r a m  an d  I fel t  it  wo u l d  be  ine f f i c i e n t  to  co n s t a n t l y  be  loa d i n g  thi s  st r i n g  to  an d  

fro m  the  rec o r d  st o r e .   As  a  so l u t i o n  I loa d  the  fil e  na m e  onc e  fro m  the  rec o r d  st o r e  the n  sto r e  it  

as  a  cl a s s  va r i a b l e .   Th i s  va r i a b l e  is  use d  to  loa d  the  fil e  for  the  fut u r e  use s .

Th e  Pe r s i s t e n c e  cl a s s  is  use d  to  ha n d l e  the  rec o r d  st o r e  ac c e s s .   By  thi s  I  m e a n  I  ha v e  

pro v i d e d  co n s t r u c t o r s  an d  me t h o d s  tha t  wi l l  ge t  an d  se t  by t e  ar r a y s  wh i c h  the  rec o r d  st o r e  us e s .  

Th i s  cl a s s  pr o v i d e s  ex t e n s i b i l i t y  for  fut u r e  wo r k  on  the  ap p l i c a t i o n .

The  Download



I  wa s  ab l e  to  fin d  a  pa r s e a b l e  bi b l e  fil e  tha t  m a d e  thi s  wh o l e  pr o g r a m  po s s i b l e .   Ini t i a l l y  wh e n  I 

be g a n  wo r k  thi s  fil e  wa s  av a i l a b l e  as  a  we b  ac c e s s i b l e  tex t  fil e.   In  No v e m b e r  or  the r e a b o u t s  I  

no t i c e d  by  dow n l o a d s  we r e  fai l i n g  thr o u g h  my  ap p l i c a t i o n .   I  fou n d  thi s  wa s  be c a u s e  the  we b  

si t e  ho s t i n g  my  ap p l i c a t i o n  no  lon g e r  of f e r e d  the  txt  fil e  in  tha t  for m a t .   It  wa s  sti l l  av a i l a b l e  bu t  

now  in  com p r e s s e d  for m  us i n g  gz i p  com p r e s s i o n .   Th i s  dro p p e d  the  fil e  si z e  to  ro u g h l y  30 % ,  

wh i c h  wa s  gre a t  for  my  pr o g r a m .   Th i s  mi n i m i z e s  the  mo s t  tim e  int e n s i v e  an d  un p r e d i c t a b l e  pa r t  

of  the  pr o g r a m  wh i c h  is  the  do w n l o a d  ov e r  the  int e r n e t .

Th e  fil e  ho w e v e r  no w  ha d  to  be  de c o m p r e s s e d  be f o r e  I  co u l d  use  it.   I  fou n d  a  lib r a r y  tha t  

of f e r e d  a  GZ I P  imp l e m e n t a t i o n  tha t  wa s  su i t a b l e  for  J2M E .   Th i s  wa s  fou n d  at  ww w .  

jav a 4 e v e r . c o m  an d  qui c k l y  int e g r a t e d  to  my  pro g r a m .   Th e  do w n l o a d  an d  de c o m p r e s s i o n  tak e  

onl y  a  few  se c o n d s .

An o t h e r  tha t  thi s  br o u g h t  ab o u t  ho w e v e r  wa s  the  ne e d  for  ab o u t  6M B  of  fre e  he a p  spa c e .   Th e  

fil e  ne e d e d  to  be  dow n l o a d e d  int o  a  si n g l e  by t e  ar r a y  wh i c h  ne e d e d  to  be  ap p r o x i m a t e l y  1.3  

MB.   Af t e r  com p r e s s i o n  it  wa s  to  be  ab o u t  4.3  MB.   At  the  poi n t  di r e c t l y  af t e r  de c o m p r e s s i o n  I  

wo u l d  ne e d  6M B  of  he a p  to  op e r a t e .   Th e r e  is  no  wa y  to  do w n l o a d  an d  de c o m p r e s s  on l y  pa r t  of  

the  fil e.   Th e  gz i p  al g o r i t h m  req u i r e s  the  en t i r e  fil e  to  be  pre s e n t  in  or d e r  to  de c o m p r e s s .  

Im m e d i a t e l y  af t e r  de c o m p r e s s i o n  the  fil e  is  wr i t t e n  to  di s k  at  wh i c h  the  ap p l i c a t i o n  can  fre e  the  

he a p .   Fr o m  thi s  po i n t  on  ple n t y  of  he a p  wi l l  be  ava i l a b l e  for  the  use r .

Important  Data  Structures

I  m e n t i o n e d  br i e f l y  du r i n g  the  St a r t- Up  se c t i o n  tha t  the  en t i r e  Bi b l e  fil e  is  pa r s e d  an d  a  has h  

tab l e  is  se t  up  tha t  ho l d s  66  en t r i e s  wh e r e  the  ke y  is  the  bo o k  na m e  an d  the  va l u e  an  ins t a n c e  

of  a  cl a s s  Bo o k .   Th i s  ha s h  tab l e  is  ef f i c i e n t  be c a u s e  it  st o r e s  st r i n g s  as  its  ke y.

Th e  va l u e  of  the  Bi b l e  ha s h  tab l e  is  an  ins t a n c e  of  the  cl a s s  Bo o k .   Th e  Bo o k  cl a s s  ha s  its  ow n  

has h  tab l e  ca l l e d  ind e x .   Th i s  ha s h  tab l e  ha s  an  int e g e r  as  a  ke y  an d  a  va l u e .   Th e  ke y  wi l l  ho l d  

the  ch a p t e r  num b e r .   If  a  pa r t i c u l a r  bo o k  ha s  30  ch a p t e r s  the  ha s h  tab l e  wi l l  ha v e  30  ke y s .   Th e  

va l u e  wi l l  by  the  by t e  of f s e t  in  the  fil e  wh e r e  tha t  cha p t e r  is  loc a t e d .   Wh e n  the  use r  wa n t s  to  

jum p  to  a  ran d o m  cha p t e r  in  the  Bi b l e  thi s  ha s h  tab l e  wi l l  be  us e d  to  find  the  ex a c t  by t e  tha t  the  

ch a p t e r  be g i n s  on,  wh i c h  is  ve r y  ef f i c i e n t .

Th e r e  al s o  ex i s t s  a  cl a s s  ca l l e d  Ch a p t e r  wh i c h  is  on l y  us e d  wh e n  the  us e r  se l e c t s  a  ch a p t e r  to  

jum p  to.   It  ha s  tw o  da t a  st r u c t u r e s  wo r t h  me n t i o n i n g .   It  wi l l  ha v e  a  ve c t o r  ca l l e d  sp l i t V e r s e s ,  

wh i c h  st o r e s  the  tex t  of  the  ve r s e s  in  a  rea d a b l e  ma n n e r .   Fo r  exa m p l e  if  the  sc r e e n  onl y  ca n  fit  

25  ch a r a c t e r s  an d  the  ve r s e  is  1 1 5  cha r a c t e r s  the  ve r s e  wi l l  ne e d  to  be  sp l i t  ac r o s s  mu l t i p l e  

line s .   My  pro g r a m  wi l l  pa r s e  al l  the  ve r s e s  in  a  gi v e n  cha p t e r  an d  pu t  up  to  a  25  cha r a c t e r  st r i n g  

in  ea c h  ele m e n t  of  the  ve c t o r .   It  wi l l  do  thi s  in  a  wa y  tha t  no  wo r d  in  the  ve r s e  is  eve r  cu t  of f  an d  

no  ch a r a c t e r  is  om i t t e d .   It  wi l l  st o r e  the  loc a t i o n  of  the  las t  spa c e  an d  di s p l a y  up  to  tha t  sp a c e .  

If  a  wo r d  is  cu t o f f  it  wi l l  be  di s p l a y e d  in  its  en t i r e t y  on  the  ne x t  line.   Th i s  ve c t o r  ho w e v e r  lea v e s  

a  ga p  in  pro g r a m  fun c t i o n .   If  a  150  el e m e n t  ve c t o r  co n t a i n s  35  ve r s e s  ho w  do  I  kn o w  on  wh i c h  

ind e x  ve r s e  14  st a r t s?   Th i s  is  so l v e d  by  us i n g  ye t  an o t h e r  ha s h  tab l e .   Th i s  ha s h  tab l e ,  wh i c h  is  

al s o  a  me m b e r  va r i a b l e  of  Ch a p t e r ,  wi l l  ha v e  a  ke y  of  ve r s e  an d  a  va l u e  of  the  ind e x  in  the  

ve c t o r  wh e r e  the  ve r s e  sta r t s .



I  us e d  a  ha s h  tab l e  ye t  ag a i n  for  m a p p i n g  the  ab b r e v i a t e d  ve r s i o n s  of  the  bo o k  nam e s ,  wh i c h  

are  fou n d  in  the  tex t  fil e,  to  the  ful l  nam e s  e.g.  "2Th"  "2 Th e s s a l o n i a n s " .   Ag a i n  a  ha s h  tab l e  is  

an  ef f i c i e n t  so l u t i o n  be c a u s e  we  ar e  us i n g  ran d o m  ac c e s s  of  st r i n g s .

I  ran  int o  an o t h e r  iss u e  wh e r e  I wo u l d  ne e d  to  kno w  wh a t  the  ne x t  bo o k  wo u l d  be.   Co n s i d e r  an  

ex a m p l e  wh e r e  a  use r  is  on  the  las t  ch a p t e r  of  the  bo o k  of  Jo b  an d  wa n t s  to  mo v e  to  the  ne x t  

ch a p t e r .   I  ha d  no  me c h a n i s m  to  un d e r s t a n d i n g  wh a t  tha t  bo o k  wo u l d  be.   I  so l v e d  thi s  by  

ma k i n g  a  ve c t o r  of  bo o k s  ca l l e d  or d e r e d B o o k s  wh i c h  is  66  ele m e n t s  in  si z e  an d  co n t a i n s  a  

st r i n g  for  ea c h  bo o k  nam e .   Th i s  is  us e d  to  se t  the  ne x t  an d  pr e v i o u s  bo o k s  for  ea c h  ins t a n c e  of  

Bo o k .

Text  Display

On e  of  the  bi g g e s t  de s i g n  iss u e s  I  fac e d  wa s  how  to  di s p l a y  the  tex t .   I  ex a m i n e d  the  op t i o n  of  

us i n g  a  for m ,  bu t  thi s  wo u l d  br i n g  ab o u t  iss u e s  of  ho w  to  st o r e  the  tex t  tha t  wa s n ’ t  on  the  sc r e e n  

am o n g  ot h e r s .   I  con s i d e r e d  a  ca n v a s  as  we l l .   I  kn e w  it  wo u l d  be  mo r e  com p l i c a t e d  bu t  wo u l d  

gi v e  me  mo r e  con t r o l .   Th e  pai n t  fea t u r e  al l o w e d  me  to  onl y  di s p l a y  wh a t  I  ne e d e d .   It  ga v e  me  

ful l  co n t r o l  ov e r  sc r o l l i n g  an d  I al w a y s  kne w  wh a t  wa s  on  the  sc r e e n .

O n e  of  the  ni c e  fea t u r e s  of  thi s  ph o n e  is  tha t  it  wi l l  wo r k  wi t h  ph o n e s  of  va r y i n g  sc r e e n  siz e .  

Th e  sc r e e n  siz e  pro p e r t i e s  ar e  qu e r i e d  at  sta r t- up  an d  the  tex t  is  pa r s e d  ac c o r d i n g l y .

W h e n  the  use r  se l e c t s  a  ch a p t e r  to  di s p l a y  it  wi l l  be  pa r s e d  an d  the n  imm e d i a t e l y  pa i n t e d  to  the  

sc r e e n .   Af t e r  the  pa i n t  the  pro g r a m  wi l l  the n  pa r s e  the  pr e v i o u s  an d  ne x t  cha p t e r s  in  a  se p a r a t e  

thr e a d .   Th i s  ma k e s  the  pro g r a m  mo r e  ef f i c i e n t .   W h e n  the  us e r  as k s  to  vi e w  the  ne x t  or  

pr e v i o u s  cha p t e r s  the y  are  imm e d i a t e l y  rea d y  an d  the  use r  di d n ’ t  ha v e  to  wa i t  to  vi e w  the  

cu r r e n t  ch a p t e r  be f o r e  pa r s i n g  the  ne x t  an d  pr e v i o u s  on e s .   Ev e r y  tim e  the  ne x t  or  pr e v i o u s  

ch a p t e r s  ar e  fe t c h e d  it  is  do n e  in  a  sep a r a t e  thr e a d  so  tha t  the  us e r  wo n’ t  ha v e  to  wa i t .

Problems/Issues

Th e  mo s t  ch a l l e n g i n g  iss u e  I  ra n  int o  inv o l v e d  ca l l s  fai l i n g  du e  to  thr e a d  bl o c k s .   I  spe n t  the  

be t t e r  pa r t  of  a  we e k e n d  de a l i n g  wi t h  thi s.   Th e  ca l l s  tha t  we r e  fai l i n g  we r e  IO  cal l s  us i n g  

Fi l e C o n n e c t i o n .   I  wa s  tot a l l y  in  the  da r k  to  wh a t  wa s  cau s i n g  the  pr o b l e m .   Th e  int e r n e t  ha d  

lit t l e  he l p  for  m e.   I  fol l o w e d  the  onl y  pi e c e  of  ad v i c e  I  fou n d  on l i n e  an d  ma d e  a  fun c t i o n  ca l l ,  

wh i c h  wa s  em b e d d e d  in  a  com m a n d  ac t i o n  me t h o d ,  run  in  a  se p a r a t e  thr e a d .   Th i s  so l v e d  tha t  

pr o b l e m .   I  lat e r  ran  int o  the  sam e  pr o b l e m  ag a i n  lat e r .   Th i s  tim e  I  wa s  ma k i n g  me t h o d  ca l l s  

fro m  wi t h i n  the  ke y P r e s s e d  fun c t i o n .   Th e s e  we r e  al s o  ma d e  fro m  a  se p a r a t e  thr e a d .   Th i s  

how e v e r  thr e a d s  int r o d u c e  a  wh o l e  new  se t  of  cha l l e n g i n g  pro b l e m s  wi t h  reg a r d  to  sh a r e d  

res o u r c e s ,  wh i c h  wa s  so l v e d  thr o u g h  som e  de e p  thi n k i n g .

O n e  mi n o r  iss u e  tha t  cau s e d  me  som e  he a d a c h e  wa s  de a l i n g  wi t h  ca p i t a l i z a t i o n .   Th e  bi b l e  fil e  

an d  m y  ab b r e v i a t i o n s  ha s h  tab l e  ha v e  the  bo o k s  wi t h  a  st a r t i n g  cap i t a l  let t e r  e.g.  G en e s i s .  

La t e r  int o  de v e l o p m e n t  I  tho u g h t  it  wo u l d  be  a  ni c e  fea t u r e  to  al l o w  the  us e r  to  en t e r  the  bo o k  

nam e s  to  be  no n- ca s e  se n s i t i v e .   I  so l v e d  thi s  pr o b l e m  by  for c i n g  mo s t  of  my  us e s  to  the  bo o k  

nam e  to  low e r  ca s e  us i n g  St r i n g . t o L o w e r C a s e().   Ho w e v e r  wh e n  it  is  di s p l a y e d  I  wa n t e d  the  



bo o k  to  ap p e a r  at  the  top  of  the  sc r e e n  ca p i t a l i z e d .   I  ke p t  the  me m b e r  va r i a b l e  bo o k N a m e  in  

the  Bo o k  cl a s s  the  cap i t a l i z e d  ve r s i o n ,  ot h e r w i s e  us e d  the  low e r  ca s e  ve r s i o n .

An o t h e r  ve r y  an n o y i n g  pro b l e m  I  ra n  int o  wa s  du r i n g  pa r s i n g  of  the  fil e.   I  wa s  find i n g  my  

pro g r a m  no t  pa r s i n g  pa s t  ab o u t  a  do z e n  cha p t e r s  int o  Ge n e s i s .   I  wa s  pe r p l e x e d  for  a  co u p l e  

ho u r s .   I lat e r  loo k e d  at  the  fil e  I  wa s  re a d i n g  fro m  an d  rea l i z e d  it  wa s  co r r u p t  ar o u n d  tha t  po i n t .  

It  is  po s s i b l e  the  do w n l o a d  wa s  un s t a b l e  or  the  de c o m p r e s s i o n  wa s  un s t a b l e .   I  al s o  fou n d  tha t  

in  on e  are a  I wa s  no t  cl o s i n g  my  st r e a m  ha n d l e s .   On e  of  the s e  iss u e s  led  to  the  pr o b l e m  an d  I  

di d  no t  ru n  int o  thi s  iss u e  ag a i n .

A  com m o n  iss u e  tha t  wa s  pr e v a l e n t  wa s  bo u n d s  che c k i n g .   An  ex a m p l e  of  thi s  wo u l d  be  try i n g  

to  ac c e s s  the  pr e v i o u s  bo o k  wh i l e  the  cu r r e n t  bo o k  is  Ge n e s i s .   Th i s  ap p l i e d  for  ve r s e s ,  

ch a p t e r s ,  an d  bo o k s .   A  lot  of  che c k s  ne e d e d  to  be  ma d e  so  I  di d n’ t  br e a k  ou t  of  bo u n d s  on  

ar r a y s .   Th i s  ap p l i e d  to  us e r  inp u t  as  we l l  as  us i n g  the  di r e c t i o n a l  ke y s  on  the  sc r e e n .   I ch e c k e d  

the  ed g e  ca s e s  to  en s u r e  tha t  thi s  wo u l d  no t  be  an  ou t s t a n d i n g  iss u e .

Conclusion

I  am  ple a s e d  wi t h  the  res u l t s  of  thi s  pr o j e c t .   My  ma i n  ini t i a l  co n c e r n s  we r e  wi t h  sp e e d  an d  si z e .  

Th e  siz e  iss u e  wa s  so l v e d  thr o u g h  com p r e s s i o n  an d  int e l l i g e n t  use  of  the  fil e  sy s t e m .   I st o r e  in  

me m o r y  wh a t  I  ne e d  bu t  no  mo r e .   Th e  sp e e d  iss u e  al s o  wa s  ove r c o m e .   I  dow n l o a d  an d  

pro c e s s  the  en t i r e  Bi b l e  in  a  few  sho r t  se c o n d s .   Du r i n g  ru n  tim e  the  pr o g r a m  al s o  res p o n d s  

ve r y  qu i c k l y .   Th e  use r  ne v e r  fee l s  lik e  he  is  wa i t i n g  wh i l e  the  pr o g r a m  pro c e s s e s  da t a .

Th e  pr o g r a m  is  ea s y  to  us e  an d  wo r k s  ve r y  we l l .   It  en a b l e d  me  to  bui l d  on  an d  fine  tun e  the  

J2M e  de v e l o p m e n t  sk i l l s  I lea r n e d  in  thi s  cl a s s .


