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1. THE M A I N SCR E E N
When  you  f i rs t  run  CA T C H ,  you  wi l l  be  greeted  wha t  we  cal l  the  ma i n  inter f a ce.  In  this  ma i n  inter f a ce  

you  wi l l  be  able  to  per f o r m  al l  of  CA T C H ’ s  func t i o ns  and  view  the  resu l ts  genera ted  by  the  CA T C H  

algo r i t h m .  The  ma i n  inter f a ce  looks  li ke  this:

 Th i s  is  the  ma i n  screen,  when  there  are  no  datasets  loaded  (aligned  or  othe r w i se). There  are  fou r  

maj o r  aspects  wh i c h  are  impo r t a n t  to  kno w  righ t  away.  They  are  numbe re d  one  through  fou r.  

1. Th is  list  shows  the  unal i g ne d  datasets.  When  more  than  one  set  is  loaded  it  w i l l  al l o w  you  to  

selec t  the  set  you  wish  to  use.  An  unal i g n ed  dataset  is  a dataset  that  has  not  yet  been  run  

throug h  the  CA T C H  algo r i t h m  and  can  conta i n  one  or  more  tracks.  Once  loaded,  the  tab  

mar ked  ‘graphs ’  w i l l  become  act i ve  and  wi l l  show  al l  the  tracks  as graphs.

2. Th is  list  shows  the  al i gned  datasets.  When  more  than  one  set  is  loaded  it  w i l l  al l o w  you  to  

selec t  the  set  you  wish  to  use.  An  al igned  dataset  is  a dataset  that  has  been  run  throug h  the  

CA T C H  algo r i t h m .  Once  an  al igned  dataset  is  loaded  or  created  (more  on  that  later) the  tabs  

‘clus te r  view ’  and  ‘branc h  view ’  w i l l  become  act i ve  and  al lo w  you  to  view  the  cluste r  tree  

created  by  the  CA T C H  algo r i t h m ,  as we l l  as per f o r m  var i o us  func t i o n s  on  the  resu l t.  These  

wi l l  be  discussed  in  more  deta i l  in  the  appro p r i a t e  chap te r.  

3. Th is  box  shows  the  fu l l  name  of  the  loaded  dataset  i f  a dataset  is  loaded.  The  but t o n  to  the  lef t  

w i l l  al l o w  you  to  make  the  box  edi tab l e,  and  inpu t  a new  name  for  the  dataset.  The  change  

wi l l  be  con f i r m e d  when  you  press  the  but t on  aga i n.  Th i s  can  be  used  for  persona l  reference.



4. Th is  list  w i l l  show  you  the  tracks  you  have  loaded.  An  il l us t r a t i o n  is  prov i de d  bel o w.

The  f i rs t  col um n  is  a but t on  wh i c h  w i l l  al l o w  you  to  change  the  name  in  the  same  way  as 

descr i be d  in  poi n t  3 of  this  chapte r.   The  second  co l um n  shows  the  name  of  the  track.  The  

chec k b o x  in  the  thi r d  col um n  wi l l  al l o w  you  to  choose  whe t he r  or  not  you  wan t  to  make  a 

track ’ s  graph  vis i b l e  in  any  of  the  view.  Fina l l y ,  the  fou r t h  col um n  wi l l  al l o w  you  to  choose  

the  col o r  wh i c h  w i l l  be  used  to  represen t  the  track ’ s  graph  in  any  of  the  views.

The  but t ons  to  the  lef t  (in the  mi d d l e  of  the  cont r o l  pane l) wi l l  be  act i va ted  when  relevan t,  they  mi g h t  

look  li ke  this:

The  f i rs t  but t on  al lo ws  you  to  add  one  or  more  tracks  to  the  cur ren t l y  act i ve  una l i g n ed  dataset.  I f  an  

act i ve  dataset  is  cur ren t l y  act i ve,  this  func t i o n  w i l l  not  be  ava i l ab l e.  

The  second  but t on  star ts  the  CA T C H  algo r i t h m  on  the  cur ren t l y  selec ted  una l i g ned  dataset,  w i t h  the  

opt i o ns  selec ted  in  the  opt i o ns  w i n d o w .  When  the  but t on  is  pressed  a prog ress  ind i ca t o r  w i l l  be  shown  

for  the  cur ren t  job.  When  this  job  is  runn i n g  other  tasks  may  be  per f o r m e d,  and  it  is  also  poss i b l e  to  

con f i g u r e  and  star t  a new  job.  Keep  in  mi n d  that  runn i n g  severa l  jobs  at  once  can  severe l y  slow  down  

you r  compu t e r!  

The  f ina l  but t o n  deletes  you r  cur ren t l y  selec ted  dataset  from  the  system,  una l i g n ed  or  othe r w i se.  

Remem be r  that  the  dataset  w i l l  be  permanen t l y  gone,  un less  you  saved  to  disk  befo re  delet i n g  it!



2. T HE  TO O L B A R

The  ma i n  too l ba r  w i l l  al l o w  you  to  access  a var i e t y  of  CA T C H ’ s  func t i o ns  and  too ls  from  one  

locat i o n.  The  too l ba r  looks  li ke  this,  and  is  found  in  the  top  of  the  mai n  inte r f a ce:

The  f i rs t  menu,  the  ‘f i l e  menu ’,  w i l l  al l o w  you  to  per f o r m  var i o us  prog r am  and  f i l e  related  tasks.  The  

top-most  opt i o n  you  see  wi l l  open  the  fi l e  manage r  wh i c h  al l o ws  you  to  create  new  fi l es  for  use  in  

CA T C H .  

The  second  but t on,  impo r t  dataset,  w i l l  al l o w  you  to  selec t  one  more  processed  wi g  fi l es  (*.pwig) to  

use  in  a new  dataset.  

The  thi r d  but t o n  w i l l  al l o w  you  to  selec t  one  mo re  tracks  (in the  *.pw i g  forma t) to  add  to  the  cur ren t l y  

act i ve  una l i g n ed  dataset.  Be l o w  the  f i rs t  separa t o r  you  wi l l  f i nd  the  load  and  save  CA T C H  clus te r  

but t o ns.  These  wi l l  al l o w  you  to  load  a prev i o u s l y  saved  processed  dataset  wh i c h  you  have  saved,  or  

to  save  the  cur ren t l y  selec ted  al i gned  dataset.

Fi na l l y ,  at  the  bot t om  of  the  fi l e  menu  is  the  ex i t  but t on  wh i c h  does  exact l y  wha t  you  wou l d  expec t  

from  such  a but t o n  – close  the  prog ram  and  retu r n  you  to  you r  OS.  

The  second  menu,  the  one  cal l ed  ‘expo r t  func t i o ns ’  conta i ns  var i o us  comma n ds  to  expo r t  CA T C H ’ s  

data  into  forma t s  to  be  used  in  other  ana l y t i c a l  prog r ams.  The  f i rs t  one,  ‘expo r t  dataset ’  w i l l  store  the  

processed  wi g  fi l es  w i t h  a pre f i x  you  can  spec i f y .  Th is  w i l l  al l o w  you  to  organ i ze  *.pw i g  for  futu re  

refe ren ce.  The  other  but t ons  w i l l  al l o w  you  to  store  the  cur ren t l y  selec ted  al igned  dataset  in  a var ie t y  

of  forma t s;  in  this  case  NE W I C K ,  BED  and  CSV.  The  scope  of  these  f i l e  types  w i l l  not  be  discussed  

in  this  manua l .  Free  reference  mater i a l  is  w i de l y  ava i l ab l e  on  the  interne t.  

The  thi r d  menu  is  cal l ed  ‘opt i o ns ’  and  al lo ws  you  to  change  CA T C H ’ s  opt i o ns.  Mo r e  in f o r m a t i o n  on  

the  opt i o ns  menu  is  ava i l ab l e  in  a later  chap te r.

The  last  menu  is  the  ‘hel p ’  menu.  In  fur t he r  vers i o n  of  CA T C H  there  w i l l  be  an  interac t i v e  help  

func t i o n,  but  in  this  vers i o n  onl y  the  ‘abou t ’  w i n d o w  can  be  accessed  here.  Th is  w i n d o w  wi l l  al l o w  

you  to  mar ve l  at  the  names  of  the  wonde r f u l  peop l e  who  brough t  you  CA T C H .  



3. THE F I L E M A N A G E R

When  you  cl i c k  the  ‘im po r t  f i l e ’  but t on  in  the  ‘f i l e  menu ’  (as exp la i ne d  in  chap te r  2) you  wi l l  open  the  

CA T C H  fi l e  manage r,  wh i c h  al l o ws  you  to  impo r t  and  conve r t  f i l es.  Mo r e  spec i f i c a l l y :  you  wi l l  be  

able  to  selec t  one  or  more  w i g g l e/signa l/*.w i g  f i l es,  comb i n e  these  w i t h  a peak  f i l e  *.bed  and  genera te  

wha t  we  cal l  ‘Processed  W i g  Fi les’,  or  *.pw i g  (to be  pronou n ce d  as [pee-wi g],  not  [pw i g]  wh i c h  when  

you  m isp r o n o u n ce  it  mi g h t  cause  you  to  be  hi t  in  the  face,  try  it  i f  you  do  not  bel i e ve  us). These  fi l es  

are  downs i z e d  w i g g l e  fi l es  from  wh i c h  we  onl y  take  the  par ts  around  the  rele van t  peaks  as descr i be d  

in  you r  peak  f i l e.  Yo u  can  add  signa l  fi l es  and  peak  f i l es  by  usi ng  the  but t o ns  at  the  bot t om  of  the  

w i n d o w  as il l us t r a ted  here:

The  loaded  f i l es  w i l l  be  show n  in  the  lists  above  the  but t o ns.  Yo u  may  load  as many  peak  and  signa l  

fi l es  as you  wan t.  Howe v e r ,  in  the  l is ts  you  can  onl y  selec t  as many  f i l es  as you  wan t  when  wo r k i n g  

w i t h  signa l  f i l es.  For  ever y  amoun t  of  signa l  fi l es  you  may  onl y  selec t  one  peak  fi l e.  Th is  is  fai r l y  

stra i gh t f o r w a r d  since  ever y  processed  wi g  fi l e  may  onl y  have  one  set  of  peaks.  

To  the  righ t  of  the  w i n d o w  you  can  selec t  the  w i d t h  of  the  pro f i l e  w i n d o w ;  wh i c h  is  how  large  the  area  

around  the  peaks  shou l d  be  when  cut t i n g  them  from  the  signa l  fi l es  and  put t i n g  them  into  the  

processed  wi g  fi l e.  When  you  press  the  but t o n  to  the  top-righ t,  ‘con ve r t  and  add  in  CA T C H ’  you  wi l l  

tel l  the  prog ram  to  conve r t  the  selec ted  f i l es  to  a processed  wi g  fi l e  and  load  them  into  the  ma i n  

CA T C H  prog r am  where  you  can  wo r k  w i t h  them  as usua l.  

Fi na l l y ,  the  ‘cance l ’  but t on  w i l l  close  the  f i l e  manage r  w i t h o u t  mak i n g  any  changes.  



4. T HE  D A T A  T A B S
To  the  righ t  of  the  mai n  inter f a ce  you  wi l l  f i nd  the  data  tabs.  These  data  tabs  conta i n  al l  of  the  pro f i l es  

conta i ne d  in  the  datasets  you  have  loaded.  When  you  have  an  unal i g n ed  dataset  selec ted  w i t h  one  or  

mo re  tracks,  it  w i l l  loo k  li ke  this:

Yo u  wi l l  not i ce  that  ‘cl us te r  view ’  and  ‘branch  view ’  are  cur ren t l y  disab l ed.  Th is  is  because  this  data  

is  not  ava i l ab l e  in  an  unal i g n ed  dataset.  To  access  this  data  you  wi l l  f i rs t  need  to  run  the  CA T C H  

algo r i t h m  as descr i be d  in  chapte r  1.  

Th is  graph  view  itse l f  shows  you  a graph i ca l  represen ta t i o n  of  the  selec ted  pro f i l es  from  you r  dataset.  

The  inten t i o n  of  this  screen  is  to  presen t  the  pro f i l es  and  al l o w  the  user  to  ver i f y  these  pro f i l es  befo re  

runn i n g  the  CA T C H  algo r i t h m .

When  you  run  the  CA T C H  algo r i t h m  the  second  and  thi r d  tab  become  ava i l ab l e  and  the  fi rs t  tab  w i l l  

be  disab l ed.  The  clus te r  view  is  a tree  wh i c h  w i l l  al l o w  you  to  visua l i z e  the  ent i re  clus ter  tree.  It  cou l d  

look  li ke  this:



In  this  tree  you  can  hove r  the  mouse  ove r  any  node  to  visua l i z e  the  pro f i l e  pat te r n  in  this  node.  When  

the  node  is  cl i c ke d  it  is  ‘mar k ed  as interes t i n g ’  and  wi l l  turn  blue  for  futu re  reference.  Zoom i n g  can  be  

done  wi t h  eithe r  a mouse  whee l  or  usi ng  the  ‘+’  and  ‘— ‘  keys  on  you r  keyboa r d .  Whe n  you  press  the  

‘r’  but t on  the  view  wi l l  retu r n  to  the  defau l t  zoom  leve l  to  once  agai n  al l o w  you  to  have  an  ove r v i e w  

of  the  ent i re  tree.  

When  the  righ t  mouse  but t on  is  pressed  on  a node,  it  w i l l  show  you  the  ‘node  menu ’  wh i c h  loo ks  l i ke  

this:

The  f i rs t  opt i o n  w i l l  al l o w  you  to  open  a sub  tree.  Th is  is  a new  dataset  wh i c h  w i l l  star t  from  the  node  

you  have  selec ted.  The  tree  viewe r  w i l l  then  reset  itse l f  to  show  a new  tree  w i t h  the  selec ted  node  as 

the  root  of  the  tree.  A l l  the  other  func t i o n s  in  the  ‘node  menu ’  wo r k  the  same  as the  expo r t  func t i o ns  

exp la i ne d  in  chap te r  2, w i t h  the  di f f e r e n ce  that  these  w i l l  on l y  save  the  tree  from  the  node  you  have  

selec ted.  



The  thi r d  and  fi na l  tab  w i l l  show  you  the  branch  view.  Th is  is  anothe r  vers i o n  of  the  tree  viewe r  wh i c h  

looks  li ke  this:

The  ma i n  di f f e re n ce  from  the  other  tree  viewe r  is  that  this  one  does  not  show  the  ent i r e  tree,  but  on l y  

the  fi rs t  fou r  leve ls  down w a r d s  from  the  node.  Wha t  it  does  do,  is  show  you  the  conten t  of  al l  the  

nodes  wh i c h  are  vis i b l e  in  these  leve ls.  

The  pro f i l e  at  the  bot t om  is  a mo re  deta i l ed  view  of  the  node  you  hove r  the  mouse  over.  

When  you  cl i c k  or  righ t- cl i c k  a node,  it  w i l l  reset  the  tree  to  show  a deeper  leve l  of  the  tree  w i t h  the  

cl i c ke d  node  as the  new  root  of  the  tree.  Th is  w i l l  also  be  ref l ec ted  in  the  tree  viewe r  in  the  clus te r  

view.  



5. T HE  CA T C H  OPT I O N  PA N E L
The  CA T C H  opt i o ns  are  too ls  for  you  to  fur t he r  custom i z e  the  resu l ts  of  you r  CA T C H  algo r i t h m .  It  

can  be  accessed  throug h  the  ‘opt i o ns  menu ’  as descr i be d  in  chapte r  2. When  you  f i rs t  open  it,  it  may  

look  li ke  this:

The  f i rs t  tab  w i l l  show  you  al l  the  opt i o ns  relevan t  for  the  CA T C H  algo r i t h m ,  wh i l e  the  second  tab  

w i l l  show  you  the  opt i o ns  rele van t  for  the  dataset  load i n g.  No w  befo r e  we  cont i n ue  we  wi l l  f i rs t  

exp la i n  the  way  CA T C H  opt i o ns  wo r k.  

The  opt i o ns  are  stored  in  *.in i  f i l es,  wh i c h  al l o w  you  to  qui c k l y  save  and  load  you r  opt i o ns  for  futu re  

use.  Th i s  means  that  when  you  have  f ine  tuned  the  opt i o ns  to  you r  l i k i n g  you  can  simp l y  save  these  to  

a new  fi l e  and  load  them  the  next  time  you  run  the  prog r am.  To  do  this,  use  the  but t ons  at  the  bot t om  

of  the  screen  labe l ed  ‘load  opt i o ns ’  and  ‘save  opt i o ns ’.  

The  opt i o n  screen  itse l f  is  fai r l y  stra i gh t f o r w a r d .  Some  opt i o ns  al lo w  you  to  choose  from  a pre-def i ned  

list  of  the  opt i o ns,  wh i l e  others  al l o w  you  to  enter  any  numbe r  you  wan t.  

Please  keep  in  mi n d  that  some  opt i o ns  drast i ca l l y  inc rease  or  decrease  the  time  the  algo r i t h m  takes  to  

fi n i sh  so  i f  a cer ta i n  calcu l a t i o n  takes  ver y  long  and  you  onl y  w ish  to  view  a quic k  and  di r t y  resu l t  you  

can  play  around  wi t h  the  opt i o ns  a bi t  to  see  wh i c h  comb i n a t i o n  is  best  sui ted  for  you r  dataset.  The  

time  the  algo r i t h m  actua l l y  takes  is  vis i b l e  when  it  f i n i s hes,  so  this  can  be  used  as a reference.  

The  second  tab  conta i ns  the  ‘re fe rence  poi n t  inter va l ’  wh i c h  shou l d  be  set  to  the  average  distance  

between  datapo i n t s.  

Fur t he r  opt i o ns  mi g h t  be  added  in  fu tu r e  vers i o ns  of  CA T C H .



6. FREQ U E N T L Y ASK E D QUES T I O N

Q. Wh y  does  CA T C H  pop  up  a fi l e  choose r  when  I  load  the  prog ram?

A. Th i s  is  when  the  prog r am  canno t  fi nd  the  defau l t  opt i o ns  f i l e,  wh i c h  is  know n  to  occu r  on  

cer ta i n  vers i o ns  of  L i n u x .  In  the  f i l e  choose r  you  are  supposed  to  nav i ga t e  to  whe re  you  have  

insta l l e d  CA T C H  and  selec t  the  setup. i n i  f i l e.  Th i s  is  a know n  bug  that  w i l l  be  addressed  in  

futu r e  vers i o n  of  CA T C H  but  does  not  occu r  ver y  of ten.  

Q. Can  I  use  the  prog r am  when  CA T C H  is  calcu l a t i n g?

A. Yes  you  can.  When  you  have  ini t i a ted  a ver y  big  task,  you  can  simp l y  put  the  prog ress  

w i n d o w  aside  and  cont i n ue  using  the  prog r am.  You  can  even  star t  more  tasks,  but  keep  in  

m in d  that  per f o r m a n c e  wi l l  decrease  when  you  have  mu l t i p l e  tasks  runn i n g  at  once.  Th i s  is  

espec ia l l y  true  i f  you r  compu t e r  is  not  equ i p ped  wi t h  a mu l t i- core  processo r.  

Q. Wh y  am  I  able  to  load  any  sor t  of  fi l e  I  wan t?

A. Cur ren t l y  we  have  not  yet  per fe c ted  our  f i l e  f i l te r.  Righ t  now  it  is  the  respons i b i l i t y  of  the  user  

to  make  sure  that  on l y  va l i d  f i l es  are  selec ted  for  use  wi t h i n  CA T C H .  A l so,  fi l e  erro rs  are  

m in i m a l  so  if  resu l ts  are  ver y  unexpe c te d  or  the  prog ram  crashes,  ver i f y  that  the  fi l es  you  use  

are  val i d  *.wig,  *.pw i g  or  *.catch  f i l es,  depend i n g  on  where  you  attemp t  to  load  these  fi l es.

Q. I  own  a Mac  and  don’ t  have  a righ t- mouse  but t o n,  wha t  do  I  do?

A. Buy  a decen t  mouse.  Ser i ous l y ,  al l  prog r ams  these  days  requ i r e  a righ t  mouse  but t on  to  

func t i o n.  Wh y  Ap p l e  does  sti l l  supp l y  one-but t o n  m ice  is  beyon d  us  but  we  do  not  suppo r t  

them  in  CA T C H .  

Q. Wh y  am  I  not  able  to  see  the  relat i v e  al i gnm e n t  of  the  tracks?

A. We  are  wo r k i n g  on  this  and  it  w i l l  be  added  in  fu tu re  vers i o n  of  CA T C H .

Q. The  CA T C H  algo r i t h m  is  slow.  Can’ t  you  make  it  faster?

A. Yes  we  can,  and  we  are  in  fac t  alread y  wo r k i n g  a vers i o n  of  CA T C H  that  w i l l  wo r k  w i t h  

para l l e l  process i n g.  Th i s  means  that  by  using  a sti l l  secre t  and  mys te r i o us  process  we  wi l l  

even t ua l l y  be  able  to  increase  the  speed  by  a facto r  of  40 or  mo re.  Stay  tuned  for  this.  



7. F I N A L  TH A N K S

As  a last  wo r d  of  than ks  we  wi sh  to  thank  the  peop l e  of  the  AT V  tree  viewe r  for  al l o w i n g  us  to  make  

use  of  the i r  wo r k  wh i l e  const r u c t i o n  the  tree  viewe r  we  use.  We  also  w ish  to  than k  the  peop l e  who  

hel ped  us  test  the  app l i ca t i o n  and  who  we  did  not  stop  bugg i n g  unt i l  we  were  sure  we  had  mi l k e d  thei r  

bra i ns  dry.  W i t h o u t  them,  CA T C H  wou l d  not  be  the  magn i f i c e n t  piece  of  sof t w a r e  you  see  befo re  you.  

We  wou l d  also  l i ke  to  thank  the  mai n  inst i ga t o r  of  the  pro j ec t,  Fi ona  N ie l sen,  for  al l o w i n g  us  to  wo r k  

w i t h  her  and  gain  some  val uab l e  exper i e n ce  w i t h  sof t wa r e  deve l o p m e n t  and  mu l t i- threaded  appl i ca t i o n  

deve l o pm e n t .  She  cou l d  have  said  no  . 

The  ma i n  prog ram m i n g  team,

Ber r y  L i j k l e m a

Ma r k  Zands t ra

Ri cha r d  W i l l e m s
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