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0. Executive  Summary

Nowadays,  we  are  living  in  a  world  where  information  is  all  aroun d  us.  The

internet  is  giving us  the opportu nity to  explore  a  t remen dous  amount  of  data. Much

of our  difficulty  lies  in  how  to  locate  this  data  and  with  the  advancement  of

technology this  p roves  no  easy  task.  Even  when  one  finds  the  place  where  the

infor mation  he searches  for  resides, he  migh t  no t  be  able  to  nar row it  d own. Even if

he  succeeds  in narrowing  it  down,  the  problem  of  understanding  the  idea  closely

linked  to  this  information  could  arise. If some  terms  used  in  the  explanation  of  the

infor mation  are not  p resent, then  the user  has  to  go through  the process  of  locating

each  u nknown no de  of  this  dependency  separately an d this  would  cost  hi m  a  lot  of

time. The  idea  of  the  p roject  is  to  ease  the  q uest  of  finding  the  relevant  data  one

searches for  an d  include  all  the  depen dencies  of  the  docu ment  that  the  user  is

un familiar with  before the main idea. This whole info would be exported  to a  PDF file

that would  be  ready  for  p rinting. Thus, the  end  product  would  be nothing more  an d

nothing less than what one needs for  un derstan ding a cer tain topic.
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1. Introduction and Motivation

The  project  would  ease  the  extraction  of  p rintable  data  from  a  ma thematical

docu ment  collection  in  the  semantic  m arkup  language OMDoc  (3).  It  will  be

embed ded into the SWiM wiki (4) as a Flash  Applet  and  would  let  the  user  choose the

depen dencies  that  would  have  to  be  included  in  the  final  PDF, which  would  resul t

fro m  an XSL t ransfor ma tion  (3). This p roject  could  be helpful  for  s t udents  learning a

cer tain topic by filling gaps of their knowledge of p rerequisite infor mation.

This  guided  research  would  answer  the  question  of  how  to  u tilize  extracted

mat hematical infor mation  from  the  semantic  wiki  SWiM by  including  all the  needed

depen dencies  nodes  into  a  single  PDF  file.  Also,  it will  address  the  logical

interconnection  between  semantic  docu ments  in  order to  get  only  relevant  to  the

user  data. This  would  be  convenient,  since  in  the  end  the  u ser  would  have  a

com plete  PDF with  only  the  needed  information.  It  will  be  of  great  help  for  the

learning  of  the  m aterial. The  project  would  rely  on several  outside  resources.  The

firs t  one  is  the  OMDoc - HTML XSL style  sheet  tha t  would  be  used  for  displaying  the

selected  no des  in HTML. Curren tly, this  resource is available. The next  one would  be

the  OMDoc - TeX in  the  new  XSL 2.0  format.  It  will  be needed  for  conver ting  all  the

depen dencies  into  a  simple  TeX file  tha t  would  later  be  t ransformed  into  PDF via

LaTeX (3). The  newest  version  of  this  file  is  no t  yet  ready  an d  therefore  it  will  be

worked  on to  the  needed  extent.  The  last  needed  resource  would  be  the  com plete

OMDoc  version  of  the  General  Comp uter  Science  lecture  no tes  used  in  Jacobs

University  for the  course.  Currently,  their  are  available  for  the  firs t  par t  of  the

course, and  soon the second par t  will be ready too.
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2. Overvie w  of  technologie s

2.1. XML

XML stan ds  for  Extensible  Marku p  Language  and  is  a  general  ma rkup  language  that

can  be custo mized  to  serve a  specific p urpose. The s tructu re  of  an  XML docu ment  is

quite  sim ple  syntactically  – it  consis ts  of  s tar ting  an d  ending  tags  of  an  arbit rary

na me  that  can  surroun d  other  tags  and  text.  Optionally,  each  tag  can  have  cer tain

properties  defined.  The  syn tax  is  the  following:  < tag >, < / tag >, < tag / >  -  for  a

star ting  tag,  en ding  tag  an d  an  em pty  tag  respectively.  Additionally,  tags  can  have

several  p ro per ties  which  are  declared  in  the  following  man ner  < tag

propertyName =”proper tyValue” / >.  The simplicity of the  XML syn tax allows for  a big

degree  of  freedo m  when  declaring  custo m  docu ments.  Taking  this  one  s tep  fur ther,

the Docu ment  Type Definition  (DTD) text  file format was m ade. It has it's own syn tax

to  define  a  set  of  tags  an d  their  s t ruc ture  which  are  allowed  in  a  cer tain  XML

docu ment.  In  order  to  evaluate  an  XML docu ment  to  a specific  DTD,  one  should

include a reference in the beginning of the  XML in the <!DOCTYPE> tag which ideally

should  be the beginning of the  docu ment. Also, the  DTD can define  custo m  variables

which  are  called  en ti ties  and  give  a  special  meaning  to  their  occurrence  in  an  XML

docu ment.  Their  syn tax  is  “&entityName;”. Good  examples  are  the  “&gt;” and  “&lt;”

en ti ties  in the  context  of  HTML docu ments. They correspon d  to  the symbols  “>” and

“<”, which  if included  explicitly would  b reak  the  tags syntax s tructure  an d  therefore

are  declared  as  en ti ties.  To  facili tate  the  manipulation  of  XML in  a  p rogram ming

language,  s tan dard  API's  have  been  developed.  The  Docu ment  Object  Model  (DOM)

has  the  aim  of  representing  an  XML as  a  collection  of  native  objects  of  a  data

structure  of  type  Node.  Each  tag  is  such  an  objec t  and  has  references  to  its  paren t
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tag (if any), siblings, an d a t t ributes (1). Thus, you can navigate in native code th rough

the whole XML docu ment. The easiness of dealing with  XML along with  the degree of

freedom  one has to  custo mize his  own XML docu ments  have made it one of the  m ost

pop ular  document  for mats  nowadays.  It  is  the  basis  of  many  differen t  files  like

XHTML, SVG, RSS, MathML an d  others  (2). On  the  other hand,  XML does  have  some

disadvantages  to  o ther  binary  coded  formats  like  slow  p rocessing  speed  and  large

file size. However, binary coded  formats  cannot  be edited  as  easy as  by  opening any

text  editor.  In  conclusion,  XML's  advantages  ou tweigh  its  disadvantages  an d  for  a

reason it is recom mended  by the World Wide Web Consor tium  (2).

2.2. HTML/JSP

HyperText  Marku p  Language (HTML) is a  language that is used  to  for mat  web pages.

It is a varian t  of XML, and  has predefined tags that  do n' t  need a DTD, as web browser

directly  recognize  them.  Each  page  s tar ts  with  the  <HTML>  tag,  which  should

contain  a <HEAD>  and  a <BODY> tag. The firs t  acts  like a  header for  references and

definitions,  whereas  the  secon d  contains  the  content  that  is  displayed.  The  tags

inside  < b o dy >  are  u sed  for  formatting  p ur poses.  There  is  also  a  special  type  of  an

HTML page  that  does  no t  have  this  tag,  tha t  allows  the  usage  of  so  called  “frames”

which  can  sub divide  one  page  into  several  pages.  As HTML  is  only  a  m arku p

language,  there  are  no  dynamic  capabili ties  within  it.  In  o rder  to  ad d  so me  simple

interactivity,  the  scrip t  language  JavaScript  can  be  used.  However,  it  is  client -

executed  and  limited  in  functionality.  Thus,  if  one needs  to  ad d  a  complex  server

side  application,  like  connecting  to  a  database  before  ou tp u t ting  an  HTML page,  a

technology like JSP should  be  used. JSP stands  for  Java Server  Pages  and  it  u ses  the

pop ular  m ul ti - p la tfor m  language  Java  inside  XML tags  inside  HTML pages.  Those
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tags  are  compiled  and  executed  from  the  server  before  the  page  is  sent  to  the  user

requesting it. Java is associated  as slow and  m ulti- platform  code is no t  so mething of

great  significance  to  a  server  p rogram  as  it  is  su pposed  to  run  only  on  that  server.

Still, JSP is  free, it  offe rs  a  s mall  learning  curve to  users  familiar  with  Java, an d  the

Just  In Time (JIT) com piler speeds  u p  the execution to a  great  exten t. Thus, JSP is one

of the  po pular  technologies in its field along with PHP and  ASP.NET. 

2.3. OMDoc

OMDoc is  an  XML based  open  m arku p  for mat  for  m at hematical  docu ments.  It

is  developed  with  the  goal  of  web  m anaging  the  h uge amo unt  of  m athematical

knowledge  available  nowadays.  Unlike  other  docu ment formats  that  s to re  only

representa tion  of  a  m athematical object, OMDoc s to res its  semantic meaning an d  its

relation  to  o ther  OMDoc  docu ments.  Its  < re f >  element  is  used  for  reference.  Its

at t ribute  “type” can  have two  values  (OMDoc v1.2) – “include”, which  mean s  that  an

occurrence should  be replaced with  the one s ta ted, an d  “cite” which  s ta tes  a relation

to  another  element  and  is  application  specific  (3).  This  tag  is  of  key  significance

when  determining  the  logical interconnection  among  OMDoc docu ments  and  will  be

focused on  when dealing with finding dependencies in the projec t apple t.

2.4. SWiM

SWiM is a  semantic wiki for  m athema tical knowledge management. It is located

at  h t t p: / / swim.kwarc.info / and  uses  a  collection  OMDoc's  in its  internal database (4).

As  a  wiki,  users  can  add  an d  mo dify  existing  docu ments  th rough  its  interface. It  is

developed  in  JSP  to  p rovide  the  rich  functionality. It  also  allows  mat hematical

representa tion  of  OMDoc  docu ments  via  XSLT  (Extensible  Stylesheet  Language

Transfor mations).  This  is  an  XML format  that  specifies  how  to  t ransfor m  XML
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docu ments  into  other  XML docu ments  or  even  o ther  text  docu ments  in  general.

Although m o dern  browsers  allow XSLT t ransfor mations, their su pport  is no t  perfect,

and  you  rarely  get  iden tical  results  on  all  com mo n  browsers  (5). Thus,  SWiM does

these  t ransfor mations  on  the  server.  Another  feature  of  the  wiki  is  tha t  it  p rovides

the  context  applet  Ike  Wiki  tha t  shows  the  depen dencies  of  different  docu ments

among each o ther. It uses Flash  for grap hics, an d gets  the needed dependencies in an

XML for mat  p rocessed by a JSP page.

2.5. Adobe  Flash

Adobe  Flash  (previously  Macromedia  Flash) is  a  co m mercial  sof tware  prod uct

that  is  used  to  create  dynamic  and  interactive  vector  animations.  You  can  p rod uce

SWF files which  are  relatively small in size  due  to internal  co mpression  an d  ready to

be  integra ted  in  a  web  page  d ue  to  the  freely  available,  s mall  in  size  and  now

available  for  m any  platfor ms  Flash  Player.  Initially,  Flash  was  m ore  aimed  a t

designers as it p rovided very limi ted  scripting and many animation tools. However, it

quickly  became  very  po pular  due  to  a  lack  of  com petition  on  interactive  vector

animations  for  web  pages.  Developers  were  interested  in  a  m ore  feature  rich

scripting  language,  so  af ter  two  revisions,  ActionScript  3.0  is  now  available.

Moreover, Adobe  Flex SDK 2.0  allows  to  fully  create SWF files  fro m  a  com m an d  line

com piler.  Adobe  s till  manages  its  com mercial  graphics  IDE  an d  doing  co mplex

animations  is  very hard  to  do  only fro m  source  code, bu t  for  less  graphical  apple ts

the  Flex com piler  is  m ore  convenien t  than  the  IDE fro m  a  developer's  poin t  of  view.

It even has  the Flex co mponent  library which contains  a  library for  GUI com ponents.

This  co mpiler  is  developed  in  Java an d  is  therefore freely available  to  for  download

to  many  plat forms.  Still, Flash  has  so me  disadvantages  as  an  applet  is  very  easy  to
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download  an d  deco m pile  di rectly  into  ActionScript  code  and  graphics.  Thus,  big

com mercial p ro ducts  won' t  exist  in Flash  d ue to  its insecuri ty. Also, the  performance

is  slow  d ue  to  the  needed  decom pression  of  the  applet,  com pu ta tion  of  vector

grap hics, and  execution  of  the  script  via  a  vir tual m achine.  However, Flash  is  yet  to

find  a  com peti tion  for  m aking  free,  s mall  an d  no t  so  intensive  grap hically  applets,

d ue to  the ease of creation  an d wide browser an d system  sup port.

3. Contextual Modeling

One of the  m os t  importan t  par ts  of  the  apple t  that  was to be implemented was

the representation  of  the  docu ments  and  the  depen dencies graphically. Intui tively, it

can  be  do ne  by  the  m ost  com mon  m ethod  of  illus tra ting  a  graph  – no des  would  be

docu ments and  would  be 2D geometrical shapes like circles and  depen dencies would

be arrows  poin ting  f rom  node  to  node. Another  ap proach  thought  of  ini tially was  to

use the co m mo n Tree View control representa tion  that  would have docu ments  that  a

no de depends  on  as children  an d could  be expan ded by clicking on  the “+” sy mbol.

However, it  is  clear  fro m  Figure  1, tha t  if  several nodes  depen d  on  a  com mon  o ther

no de, like  in  the  exam ple  case  where  bo th  “B” an d  “C” depen d  on  “D”, the  grap h  is

Figure 1: Graph Representation Ideas
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more  suitable  since the  Tree View would  contain  “D” twice. As Flash  is  a  web based

technology that  is suitable for  such  simple integrated  graphics, it was chosen  for  the

develop ment  of the apple t.

The  Ike  Wiki  tha t  is  hos ted  on  SWIM  makes  a  similar representa tion  of

depen dencies. However, it is  no t  sui table  for  keeping  t rack  of  several  no des  that  are

to  be aggregated, because visually it spreads  all nodes  in order  to  op timize the space

provided.  For  a  bet ter  logical  representa tion,  a  t ree  like  graphic  would  be  m ore

sui table  –  the  root  is  the  main  docu ment,  an d  as  you  go  down  you  visit  it 's

depen dencies.  That  way,  when  you  are  given  the  op tion  to  include  a  node  in  the

aggregated  docu ment, all the  op tions  would  be leaves of  this  t ree. Once, you  choose

a leaf, it goes u p  one level, and  its  children  (its depen dencies) are  now leaves an d  are

available  for  op tional  inclusion. Unfor tunately, as Figure  1. showed,  the  dependency

grap h  might  no t  be  a  t ree,  so  a  com pro mise  between  the  two  ideas  should  be

reached. 

Figure 2: Representation Graph Structure of Aggregated
Docu ments
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A so mewhat  greedy  ap proach  of  representing  the  graph  would  seem  good  in  mo st

cases.  It  goes  as  follows  – the  roo t  is  the  lowest  no de,  and  and  as  you  go  up,  you

traverse the  depen dence t ree depth - first.  Thus, you get  the  level a t  which  each  node

is. For  example, in  Figure  2, the  left  case shows  “A” as  roo t  at  level 1, “B” an d  “C” -

its  di rect  depen dencies  a t  level  2,  e tc. Once, you  have  dis t ributed  the  nodes  equally

ver tically  according  to  level,  you  equally  dis tribute  them  equally  horizon tally  – the

more  no des  a t  a  certain  level,  the  m ore  crowded  these  nodes  are.  As  the  righ t

exam ple  of  Figure  2  shows,  such  a  greedy  dis tribu tion  might  no t  be  very op timal  in

cases  where  each  node  has  only  one  dependency, and  the  horizon tal  space  is  m ade

minimal  use  of.  However,  the  logical  leveling  of  nodes  similar  to  a  t ree

representa tion  is kep t, keeping the convenience of choosing nodes  to  aggregate from

the leaves of  the  t ree only (which  would  be  situa ted  a t  the  last  level). So initially one

would  s tar t  only  with  the  root  an d  its  depen dencies as  leaves  and  as  one  chooses

one  of  the  leaves  their  dependencies  are  now  taking their  place.  Possible

overcrowding  both  horizontally  and  ver tically  are  possible,  b ut  as  Flash  has  direct

zoo m  in / ou t  op tion, a t  any time, all nodes would  be readable by using it.

Another  advantage of choosing Flash  for  develop ment of  the  applet  is the  ease

of  the  integra tion  of  I /O  functions  fro m  code.  Input  han dlers  can  be  directly

associated  with  any  grap hical  object,  so  selecting  a  no de  via  the  m ou se  is  almost  a

trivial  task  to  implement.  The  idea  is  tha t  the  user  would  be  able  to  also  remove

no des  fro m  an  expan ded  tree  (if  he  added  them  by  accident).  At  first  glance,  two

types  of  inpu t  would  be  needed  for  ad di tion  an d  removal  of  nodes.  This  would  be

so me  inconvenience  if  all  inpu t  would  be  based  on  the  m ou se  as  the  right  click  is

reserved  for  the  Flash  built - in  m en u,  and  not  all  mice have more  than  two  b ut tons.
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However, if one can add  nodes that  are only leaves in the graph, so it is logical tha t  if

the  remove  is  like  an  un do  operation,  one  can  remove  no des  that  are  no t  leaves.

Thus, you  only need  to  left  click, and  whether  you would  select  o r  remove a  cer tain

no de  depen ds  on  the position  of  the  node. To avoid  the  mis take of  removing a  large

amou nt  of no des  just  by one click to  a  node  near  the roo t, a  rest riction  can  be ma de

to  be able to  click only on  leaves (for addi tion), and  no des one level before  the leaves

(for removing). To help  identify the  leaves, the  color  of the  last  level nodes will be of

differen t  fro m the rest.

Figure  3  illus tra tes  this  idea.  On  the  left,  “A”  is to  be  included  in  the  aggregated

docu ment  whereas  “B” is a  leaf, so  it  is  no t, bu t  can  be  chosen  if left - clicked. If i t  is

chosen, the  user  gets  to  the  right  diagram, where  “C” an d  “D” are  the  depen dencies

of  “B”, which  are  no t  included  as  they  are  leaves. The red  background  dis tinguishes

the nodes  which can be included. If the  user  decides he  m ade a  mistake by including

“B”, he can click it again to remove it an d get  back to the left side of Figure 3. 

After  the  user  is  done  selecting  the  no des,  he  can  then  choose  to  aggregate

Figure 3: Selecting Nodes
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them.  To  keep  the  input  only  m o use  based  for  convenience,  a  clickable  bu t ton

“Aggregate” would  be  added. Another  ad dition  will be  the  abili ty  to  view the  clicked

docu ment,  as  SWiM can  XSLT t ransfor m  an  OMDoc to  HTML. The  apple t  can  be  in  a

window with  two frames. The left  frame  would  contain  the  ap plet, whereas  the  right

frame  will contain  the  t ranslated  docu ment  that  was last  selected. Also, as  there  are

differen t  types  of  depen dencies, the  user  will  need to  know  which  dependency  is  of

which  type, so  rectangular  labels  will be  ad ded.  Finally, to  avoid  “jum py” animation,

there  will  be  a  shor t  motion  tween  each  time  there  is  a  change  in  the  s tate  of  the

grap h. Sum ming it all u p, the final decided interface's look is the following:

The  “Aggregate  Button”  action  will  linearly  combine all  of  the  no des  in  the  t ree,

s tar ting  fro m  the  last  level.  The  idea  is  to  first  include  the  no n - depen dent  nodes,

and  gradually all of  the  others  to  reach the  roo t  no de  a t  the  end.  Thus, if  the  user  is

to  read  the  docu ment  fro m  beginning  to  end,  he  will reach  the  root  node  only after

he has read all of i ts dependencies (and the dependencies of their dependencies, e tc.)

The  server  will  then  XSLT  transform  this  aggregated OMDoc  to  TeX,  which  is  a

Figure 4: Final Interface Design
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mark up  language which  can easily be t ranslated  to  PDF. After  tha t, the  user  gets  the

resul t  – one  PDF docu ment,  con taining  all  the  dependencies  needed  to  be  familiar

with  the roo t  docu ment, including the root, ready to be prin ted  and  read.

4. Implementation

The  implementa tion  of  the  approach  requires  coding  in  ActionScript  3.0  and  JSP.

Following  the  s tructure  of  SWiM, an  addi tional  tab  is  added,  which  opens  a  two -

frame  window,  which  will  contain  the  apple t  on  the  left  and  the  XSLT-ed  docu ment

on  the right. Due to  the  internal workings of SWiM, the apple t  can not  di rec tly access

the OMDoc sources, so  the dependencies of the nodes had to  be passed  to the applet

via  a  JSP XML request.  Finding  all  the  depen dencies once a  no de  is  given  is  a  t rivial

Depth  Firs t  Search  (DFS) via  keeping  t rack  of  already  visited  nodes  (7). In shor t,  the

algorith m  is  a  recursive  function  with  a  global  hash  m ap  indicating  whether  a  node

(represented  as  its  URI  s tring)  was  already  visited or  no t.  If  it  was  visited,  the

function  re tu rns.  If it  wasn' t,  it  is  ap pended  to  the  XML response  s tring  just  like  all

its  depen dencies.  Next,  the  function  is  called  on  each  of  its  dependent  nodes.

Another  graph  algorith m  will be  used  when  aggregating the  docu ments  into  a  single

OMDoc  – Breadth  First  Search  (BFS) (7).  This  algorith m  t raverses  the  visited  no des

level by  level, and  we want  to  include  the  nodes  by levels  in  decreasing  order  in  the

aggregated  docu ment.  Thus,  we  include  them  in  reverse  t raversal  of  the  BFS an d

send  the URI sequence as  an  XML message to  a  JSP server  page to  get  the  aggregated

docu ment.  The  same  technique  of  XML com m unication  between  JSP and  Flash  is

used in the Ike Wiki. As both  Java and  ActionScript 3.0 have internal han dling of XML

via  libraries,  sen ding  an d  receiving  messages  a t  both  ends  is  no t  difficult  to

implement.  Not  going   into  detail,  the  co m m u nication  is  jus t  two  m essages:  one
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contains  all  no des  an d  their  depen dencies  an d  is  requested  by  Flash  fro m  JSP on

creation  of the  ap plet. The o ther  message is fro m  Flash  to  JSP, sen ding  the sequence

of  OMDoc  URI's  to  be  co mbined.  The  OMDoc - to - HTML docu ment  will  be  generated

by m o difying  the  already  exis ten t  JSP page  context.jsp  to  allow not  only current  bu t

also  custom  context  OMDoc  to  be  displayed,  and  for  the  OMDoc - to - PDF

transformation, a new JSP page will be ad ded.

The  majority  of  implementa tion  is  required  for  the  ap plet.  In  order  to  aid  its

develop ment, several Unified Modeling Language (UML) diagrams  have been created.

This  represents  the  use  case  diagram  an d  is  self - explanatory.  What  follows  is  the

more com plicated  class diagram:

Figure 5: Applet Use Case Diagra m

8LMW�[SVHMRK�WYKKIWXW�XLEX�XLIVI�EVI�X[S�QSHYPI��µJPEWL¶�ERH�µ.74¶��XEPOMRK�XS�IEGL�SXLIV��%GXYEPP]�
JMVWX�XLI�*PEWL�ETTPIX�VIUYIWXW�XLI�KVETL�JVSQ�7;M1�F]�VIXVMIZMRK�SRI�.74�TEKI��ERH�XLIR�MX�MRJSVQW
7;M1�EFSYX�XLI�YWIV�W�WIPIGXMSR�F]�GEPPMRK�E�WIGSRH�.74�TEKI�

,IVI�]SY�TVSFEFP]�QIER�XLI�TVIZMI[�SJ�XLI�GYVVIRXP]�WIPIGXIH�RSHI��WE]�MX�

GSRXI\X�NWT�MW�XLI�GSRXI\X�KVETL�ETTPIX��]SY�TVSFEFP]�HSR�X�[ERX�XS�HIEP�[MXL�XLMW�

*SV�XLI�TVIZMI[�SJ�XLI�GYVVIRXP]�WIPIGXIH�HSGYQIRX�]SY�RIIH�EVXMGPI�NWT

910�MW�RSX�ER�EMH�SJ�HIZIPSTQIRX�FYX�E�TVITEVEXMSR�SJ�XLI�HIZIPSTQIRX

KSSH�

QE]FI�QEOI�MX�QSVI�I\TPMGMX��8LEX�W�XLI�
HSGYQIRX�XLEX�[MPP�FI�XLI�VSSX�RSHI�MR�XLI
ETTPIX



The PDFConverter  is a s ta tic class that  has  only one me thod  that  takes the XML

aggregated  message  to  be  sent  to  the  JSP,  which  is  obtained  from  AppletMain's

XmlBFS  function,  called  when  the  “Aggregate”  bu t ton is  p ressed  an d  GetPDF  is

called.  The  grap h  is  represented  by  a  collection  of Node  objects.  Its  p ro per ties  X, Y

show their  graphical coordinates in the applet, an d the s ta te  and  s tateTime variables

are  needed  to  keep  t rack  of  the  t ransition  s tate  of the  graph.  Last,  bu t  no t  least,

there's a UML sequence diagram:

Figure 6: Applet Class Diagra m
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The  sequence  diagram  t races  how  a  typical  ap plet  execution  will  p roceed.  The

system  ActionScrip t  3.0  calls  are  no t  included. Drawing  of  shapes  is  han dled  via  the

Spri te  class  and  is  done  each  time  an  EnterFrame  event  is  issued.  Hierarchical

organization  of d rawn  objects  are  han dled  using DisplayObjectContainers, an d  input

is handled  via MouseClick events.

5. Critical Evaluation

Initially,  the  design  of  the  ap plet  was  different.  Before  get ting  to  know  the

internal  workings  of  SWiM,  it  was  planned  that  an d  absolute  URL of  an  OMDoc

docu ment  can be ob tained, and  the Flash  applet  can  calculate its depen dencies on  its

Figure 7: Applet Sequence Diagra mGSSP�
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own  th rough  simple XML tag / a t t r ibu te  checks. However, as  it tu rned ou t, the  OMDoc

collection  is  only  internally  visible,  and  the  dependency  calculation  had  to  be  done

via  a  SWiM's  JSP.  Additionally,  it  was  expected  that  since  mos t  co m mon  browsers

su p por t  client  side  XSL transformations  the  server  wouldn' t  have  to  bo ther  with  it.

However, the  browser's  su p port  for  tha t  isn' t  perfect, so  the server  does  it. Ideally, i t

was  tho ught  tha t  the  server  wouldn' t  have to  do  m uch  – just  pass  the  XML link, and

the  applet / b rowser  would  han dle  almost  everything.  Thus,  if  in  the  futu re  SWiM's

internal  s t ructu re  changes  to  expose  the  OMDoc  sources  and  the  browsers  have

stan dard  and  identical  sup port  for  XSL to  HTML transformation,  almost  all  of  the

work can  be do ne clien t  side, so  the wiki server  would  get  minimal load. This  is very

m uch needed in case the wiki ge ts  a high amou nt  of t raffic, so mething that, as one of

its developers, I am ho ping for.

Over the  process  of  designing  and  implementing the  ap plet, I've learned  m any

things  about  the  new  internet  technologies,  especially  Flash  an d  JSP. Flash  and  JSP

can  seamlessly  work  together  using  XML messages.  Also,  both  are  free  and  m ulti -

platform. However, d uring my  research  I foun d  two technologies that  migh t  be m ore

sui table  for  the  job  in the  fu ture– Microsof t 's  .NET ASP an d  Silverlight. The firs t  is a

substitute  for  JSP, whereas the second  is tho ught  by so me  as the next  Flash, as it has

the  same  functionality,  bu t  bet ter  p rogram ming  su p por t  and  faster  execution.  The

surprising  thing  is  tha t  bo th  of  these  technologies can  be  developed  in  a  single

program ming  language  – C#. This  is  Microsof t 's  answer  to  Java, an d  claims  to  be  a

better  version  of  Sun's  language.  Thus,  no thing  can be  sure  except  the  web

technologies are to  u ndergo the biggest  develop ments  in the near  futu re.
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6. Future Work

As the  aggregation  applet  is  done, the  PDF conversion  s till needs  develop ment

along with integration  with  the applet. In the next week mo st  p robably it will be do ne

to finalize the implementa tion  par t  of the  project. However, if tweaking is needed for

one  reason  or  another  later  on,  be  it  user  p references  or  change  of  the  SWiM's

internals,  I  am  willing  to  m o dify  the  applet  for  the  bet ter  develop ment  of  the

semantic  wiki.  Moreover,  I  am  keeping  the  source  of the  apple t  open,  and  anyone

would  be able to  take a  look at  it for  educational p urposes  or  even m o dify it, as  long

as he gives me the p roper  credi t.

7. Conclusion

Being  at  the  end  of  a  creation  of  the  ap plet,  I  am  looking  forward  to  the

practical  usage  of  it  by  the  futu re  wiki  users.  The implementa tion  process  was  an

ed ucational  journey  for  me  and  I am  ho ping  that  it  will inspire  fu r ther  extending  of

its  ideas  by  o ther  developers. For  now, the  ap plet  is  s taying  h t tp: / / swim.kwarc.info /

and probably will u n dergo minor  changes in the following weeks.

As  for  the  fu tu re  of  semantic  wikis,  i t  looks  bright.  Wikipedia,  the  worlds

largest  wiki is the  site that  is globally ranked a t n u m ber 7  by amount  of t raffic it gets

(8).  If  it  had  all  i ts  m athematical  knowledge  in  a  semantic  format  it  could  only

fu r ther  benefit. Learning from  that  si te would  be eased  a lot. Combining that  with an

applet  to  extract  and  aggregate  dependencies,  one  would  bo ther  only  with  ma terial

he needs  in order  to  un derstand  a  given topic, and  find  it very fast  and  easy. Thus, a

semantic web would  ease assimilating infor ma tion through such wikis and  ap plets  to

a great  extent. Therefore, I am  expecting the t raffic to  SWiM to  increase significan tly,

once it has enough conten t.
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