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ABSTRACT
This  pa pe r dis c us se s  iss ue s  in porting hyperme dia  s truc ture s 
a nd c onte nts  be tw ee n O pe n H ype rmedia  Sys te m (O H S)
s e rve rs . Eve n though ope n hype rmedia  sys te m us e rs  a re
opera ting in a  highly dis tribute d c omputing e nvironment,
there  a re  s e ve ra l s ituations w he re  open hype rme dia 
s truc ture s  nee d to be  move d or c opie d be tw ee n s erve rs
inste a d of jus t being re motely a cc e s s ed. Exa mples  of this 
a re: 1) w he n us e rs of OH Ss  wis h to publis h s tructure  a nd
c onte nt de ve lope d ins ide  a  fire w all to a  public  ma c hine 
re siding outside  the  fire w a ll; 2) w he n us e rs  w ish to
downloa d s truc ture a nd c ontent from a  ne tw ork to a  porta ble 
ma chine ; 3) whe n struc ture  and c onte nts  ne eds  to be 
phys ic a lly move d ove r the  inte rnet due to pe rforma nc e
re as ons  or the  like . The  pa pe r propos es  a n a pproa c h for
providing s uch inte rc hange  by me ans  of X M L.

Ke yw or ds: OH S, Inte rcha nge, X M L, Fire w a ll, da ta  mode l.

INTRODUCTION
Inte rc hange  forma ts  ha ve  be en a  re s e a rc h a nd
s tanda rdiz a tion foc us  for many individua l type s  of media ,
s uch a s  te xt a nd vide o. W ithin the  a rea  of hype rme dia, w ork
on inte rc ha nge  ma inly foc us  on the  hype rme dia  s truc ture s 
a nd not the  conte nts  per s e . The  D e xter mode l (Ha la s z &
Sc hw a rtz, 1990) made  a  propos a l for a n SG M L-fa mily
inte rc hange  forma t for hype rme dia s truc tures . This  propos al
w a s us e d e .g. to inte rcha nge hyperte xts  be tw e e n tw o quite 
diffe re nt hype rme dia  s ys te ms K M S a nd Inte rme dia 
(K illough & Le gge tt 1990).

In the  ope n hype rme dia  s ys tems  c ommunity (OH SW G 
1998) w e s e e  ne e ds for de ve loping a  s imila r interc ha nge 
forma t. O H S re s e a rc h is foc us s ing on impos ing s truc ture s  on
top of sta ndard doc ume nt forma ts  re s iding on ne tw ork file 
s yste ms  or on the  W e b. The re is  a ne e d to be  a ble  to port
s uch s truc ture s  betw e e n diffe re nt imple me nta tions  of O H S
s e rve rs  a s  w ell a s be twe e n the  s ame  s erve r impleme ntation

s itting on s epa ra te  ne tw orks e .g. on ea c h side  of a  fire w all.

O pen hype rme dia  s truc ture s  re pre se nt a s pe cia l cha llenge ,
s inc e  the  s truc ture s  a re  highly de pe nde nt on a vaila bility of
a nd c onsis te nc e  w ith the  docume nts  be ing s truc ture d by
me ans  of the  O H S. In the  follow ing w e  de s c ribe  an
a pproa c h w hich is  de ve lope d from the  De vis e H yperme dia 
Frame w ork (G rønbæ k & Trigg 1994).

The D e vis e  H ype rmedia  (D H M ) Fra mew ork is  use d to build
a n O H S, w hic h integra tes  W W W doc ume nts (G rønbæ k e t
a l. 1997). The  origina l fra me w ork provide d a n inte rc ha nge 
forma t, w hic h c ould e xport and import s tructure s, c a lle d
H ype rSpac e s , in a n SG M L-s tyle  forma t. To be truly
porta ble the  inte rc ha nge  forma t file s  s ta rte d w ith a  lis ting of
a ll the  doc ume nts  be ing re fere nc ed in the  Hype rSpa c e  to be
inte rc hange d. The  doc ume nts  w e re  lis ted w ith a  unique ID 
a nd a  full file s yste m pa th. The  hype rme dia  s tructure s only
us e the  unique  ID , w he re a s  a lightw e ight doc ume nt
ma na ge ment tool, the  D oc M gr, w he n re que s te d by the  D HM 
s yste m, looks up the  full file s yste m pa th. This  D oc M gr
a mong othe r things s upports  e diting the  file s ys te m paths 
w hen docume nts  a re moved or importe d from an
inte rc hange  file , fina lly it c a n produc e  the  output ne c e s sa ry
to pa c kage  a nd c ompre s s (e .g. ZIP) the interc ha nge  file 
toge the r w ith the  individua l doc ume nts re fere nc ed in the 
H ype rSpac e  being inte rcha nged.

USE OF INTERCHANGE FOR OHS ON THE WWW
In the  CO C O N UT proje c t (http://w ww .c it.dk/coc onut/) we 
ha ve  e xte nde d the  D H M  fra me work and a pplic ations to
s upport a  va rie ty of ope n hype rmedia  struc turing
me cha nisms  w hic h are  c urre ntly being te s te d in indus tria l
c onte xts ha ving to de a l w ith firew a lls s e para ting a n inte rna l
O H S s e rve r from a  public  O H S s e rve r.

Figure 1: Authoring OHS structures on an Intranet.
The structures may reference both local files (D1-D3)
and public files (D4-D6)
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In both our ma in ca s e s  the  authors  of O H S struc ture s  a re 
de ve loping W eb docume nts  on intrane ts  w he re the y us e 
O H S s upport to c rea te  struc ture s , s uc h a s  links  a nd note s , on
top of both loc a l a nd public interne t doc ume nts  (s e e  Figure 
1). W he n done  w ith the  publishing ta s k, the  a uthors  nee d to
publis h both doc ume nts  a nd struc ture s  on a  W e b-se rve r a nd
a n O H S se rve r outside  the  fire w a ll (s ee  Figure  2).

Figure 2: Documents and structure, which have been
published outside the firewall. D1-D3 have been copied.

To s upport this  w e ha ve update d the  D HM  inte rc hange 
forma t to ge ne ra te a n XM L doc ume nt a nd to be  a ble  to
ha ndle  loc a l file sys te m pa ths  a s  U R Ls . This e na ble s  the 
D ocM gr to s upport a n e as y publis h of the  s truc ture s  toge the r
w ith the doc ume nts be ing publis hed, e .g. via  FTP or via  the 
H TML e ditor’s publis h func tion w hic h typic ally pre s e rve s 
a ll the  re la tive  addre ss e s .

STANDARDIZING DATA-MODEL AND INTERCHANGE
FORMAT
In the  OH S c ommunity a  s ta nda rd da ta -mode l for ope n
hype rme dia  s truc ture s  ha s  bee n propos ed (G rønbæ k, 1998),
w hic h is us e d a s  the  s ourc e  for ge ne rating the  XM L D TD 
for the  inte rc ha nge . A n outline  of the c urre ntly a gree d upon
O H SW G  naviga tiona l da ta-model is  de picte d in Figure  3.

Figure 3: Outline of OHSWG navigational data-model

From this  da ta -mode l, an X M L D TD  is  derive d w hich in
turn a llow s  OH S s ys te ms to us e  s ta nda rd X M L pa rse rs  to
load the s truc tures  into a n O H S, w hic h is  complia nt with the 
s tanda rdiz e d da ta -mode l. Exce rpts of suc h XM L doc ume nts 
a re s hown be low . The  forma t is  s pe c ifie d to lis t pa irs  of
docume nt ID s  a nd Conte ntSpe cs  including U R Ls  a t the  top
in orde r to ma ke  the D oc M gr ma ke  ne c e ssa ry c onvers ions  of
a ll loc al (intra net) U RLs  w he n regis tering the  doc uments  in

the O H S s e rver during an import of a n inte rc ha nge  file .

<DocElm>

<id> 4 912169252  </id>

<contentspec>

<url>http://www.w3.org/TR/REC-DOM-Level-1/</url>

<contents></contents>

<mimeType>Text/HTML</mimeType>

</contentspec>

</DocElm>

Links  a re  c olle c tions  of e ndpoints  a s  s ugges te d in Figure  3.

<link>

  <id>   HS2:000000000000006  </id>

  <type>   ohp-nav/anchoredLink  </type>

  <name>   DOM  </name>

  <pSpecId>   </pSpecId>

  <descriptions>

    <name>default</name><value>DOM specifications</value>

  </descriptions>

  <characteristics>  </characteristics>

  <computationId>  </computationId>

  <endpointIds>

     <endpointId>000000000000010</endpointId>

     <endpointId>000000000000014</endpointId>

     <endpointId>000000000000020</endpointId>

  </endpointIds>

 </link>

CONCLUSION
This  pa pe r has  give n e xa mples  of the  ne e d for a 
s tanda rdiz e d inte rc ha nge  forma t for O HS s truc ture s , and it
ha s propos e d a n a pproa ch for the  de s ign of a n inte rc ha nge 
forma t ba s e d on the  O H S da ta model. Fina lly, a n a pproa c h
for ha ndling e xte rna l doc ument refe re nc e s  during
inte rc hange  ba s e d on the  D H M D oc Mgr tool is de s cribe d.
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