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XVSM Shared Data Space
T he eX tended  virtu a l shared  m em ory X V S M  is a techno logy that belongs to  the 
space based  com pu ting  parad igm . A user in terac ts w ith  the space by sto ring  and  
retrieving  data ob jec ts. X V S M  o ffers co llabo ration  struc tu res to  deve lop  d istribu ted  
system s m uch  faster and  safer. It p rovides coo rd ination  con tainers to  retrieve data 
ob jec ts in  a spec ific  m anner o r o rder. E .g . a F IF O  coo rd inato r so rts their data 
ob jec ts in  a first in  first ou t o rder, like a queue behavio r. E very c lien t ac ts as an  
independen t peer instead  o f a c lien t server system . A C lien t can  be part o f the data 
space by sto ring  data ob jec ts o r be on ly partic ip an t by querying  and  inserting  data 
ob jec ts w ith  the space.
T he F igu re below  show s a part o f the X V S M -JM S  data space. C lien t 2  is a part o f 
the data spaces and  sto res one rep lica tion  o f the m essage con tainer fo r a spec ific  
JM S  queue. C lien t 3  sto res one rep lica tion  o f the m essage and  subscriber 
con tainer fo r a spec ific  JM S  top ic . C lien t 1  sto res no  data, bu t sends a m essage to  
the JM S  queue and  ano ther m essage to  the JM S  top ic . C lien t 2  is the receive r fo r 
the queue and  is subsc ribed  to  the JM S  top ic , therefo re it receives bo th  m essages . 
C lien t 3  is subsc ribed  to  the JM S  top ic  and  receives on ly that m essage.
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JMS Java Messaging Service
JM S  o ffers an  in terface sim p lify ing  m essage exchange and  suppo rts d ifferen t 
m essag ing  strateg ies . O n  the one hand , com pan ies im p lem en t the JM S  
in terfaces. T hey becom e a JM S  p rovider and  o ffer m essage exchange w ith  the 
defined  JM S  behaviou r. O n  the o ther hand  c lien t app lications use the JM S  
in terfaces to  develop  their business log ic  w ithou t tak ing  care o f the m essage 
transfer realisa tion  o f the selec ted  JM S  p rovider. T h is en terp rise in teg ration  
standard  o ffers tw o  channel types. A  po in t-to -po in t channel realises a consum ing  
m essage queue. T he second  channel o ffers pub lish /subscribe func tionality to  
deliver a ll pub lished  m essages to  a ll subsc ribers.

Introduction
E n terp rise A pp lication  In teg ration  (E A I) connec ts d ifferen t independen t system s, 
d istribu ted  in  d ifferen t d ivis ion s and  departm en ts o f a com pany, in to  a large, 
in teg rated  so lu tion . M essage o rien ted  M idd lew ares (M O M ) are app licab le fo r such  
d istribu ted  system s w ith  h igh  dem and  on  data transfer, re liab ility and  scalab ility. 
T he g reat advan tage com pared  to  rem o te p rocedu re calls (R P C ) is the 
asynch ronous com m un ication . T h is o ffers a loosely coup led  com m un ication  in  tim e, 
space and  synch ron isation . It is possib le to  p rovide a re liab le business system  
even  if som e parts have been  d ropped . B esides m any p rop rieta ry system s, JM S  
(Java M essage S ervic e), a standard  develop ed  by S un  M ic rosys tem s, estab lish ed  
in  the Java segm en t over the years. M ost JM S  im p lem en ta tion s run  in  a c lien t 
server arch itec tu re.
O b jec tive o f th is m aster thesis is to  analyse exis ting  JM S  p rovide rs and  to  develop  
a serverless JM S  Java A P I im p lem en tation . T he release is construc ted  on  the top  
o f an  extend ed  virtua l shared  m em ory X V S M  system . X V S M  p rovides a shared  
data space fo r com m un ication  and  co llabo ration  o f seve ra l au tonom ous so ftw are 
com ponen ts. It o ffers possib ilit ie s to  reach  requ irem en ts like re liab ility and  h igh  
scalab ility w ith  a serverless app roach .

PTP Point to Point
P o in t to po in t com m un ic ation w orks w ith a JM S Q u eue , w h ich is s im ila r to a
m a ilbo x. D iffe ren t c lien ts add ress a m essag e w ith a d estin ation and send it to the
spec if ied JM S Q u eue . If th e rec e ive r c lien t is on line , it fetch es its m essages from
its JM S Q ueu e. T he po in t to po in t m ode l can be a one to one c lien t
com m un ica tion o r m o re spec if ic a m an y to on e p eer com m un ic ation . M o st tim es
there is on ly on e consum er fo r a JM S Q u eu e, if it w o rk s e.g . lik e a m essage bo x
fo r one c lien t. T he am oun t o f consum ers is no t res tr ic ted , bu t on ly on e consum er
gets the sam e m essage o f the JM S Q ueu e. T h e qu eu e m ode l is used , w h en
eve ry m essag e h as to b e p roc essed b y one consum er. A JM S queue is rea lized in
the sh ared d ata sp ace w ith one m essage con ta in e r and a F ifoP rio r ity coo rd in a to r,
w h ich sto res the m essages in a queue behavio r en riched w ith p rio rity leve ls.

Public  Subscribe
T he pub lish /subscrib e m ode l w o rks w ith a JM S Top ic , w h ich is s im ila r to a
new sg roup . C lien ts pub lish m essag es to a JM S Top ic . C lien ts can subsc rib e to a
JM S Top ic . A ll subsc ribed c lien ts g et th e pub lish ed m essag es o f th e Top ic . T h e
pub lish /subscrib e m od e l c an be u sed to rea lize one to one o r m an y to m an y
com m un ica tion . A m essag e can h ave m u ltip le consum ers. N o rm a lly on ly on lin e
subscrib e rs rec e ive the m essag es m iss ing a ll m essag es pub lish ed w h ile th ey are
o fflin e. T h is can be avo id ed w ith th e add it ion a l featu re fo r J M S Top ic , th e du rab le
subscrip tion . T h is pub lish sub scrib e m ode l is u sed w h en a m essag e h as to be
p rocessed b y non e, one o r m an y consum ers . A JM S Top ic is rea lized in th e
X V S M -JM S sh ared da ta spac e w ith a m essag e repos ito ry co n ta in er and add it iona l
con tainers fo r subscrip tions .

Further outlook and evaluation
T he X V S M -JM S  system  can  be extended  by seve ra l usefu l featu res, bu t they shou ld  no t 
d istu rb  the m ain  JM S  spec ific ation  to  keep  com patib ility. O ne realized  extens ion  is to  
com b ine the tw o  m odels, P T P and  P ub /S ub , to  an  extend ed  destination . T he c lien t 
dec ides fo r each  m essage the behavio r o f the destination  and  how  m uch  receivers 
shou ld  receive the m essage.
A no ther advan tag e o f the X V S M -JM S  p rovide r is the serve rless arch itec tu re . T he JM S  
parts in  X V S M  con tainer can  be d istribu ted  in  m any d ifferen t w ays and  the strateg ies can  
be changed  au tom atica lly acco rd ing  to  requ irem en ts . T he benefit is a system , w h ich  is 
scaling  very w ell and  avo id ing  the bo ttleneck  o f a cen tralized  JM S  server.
T he X V S M  system  suppo rts aspec t p rog ram m ing  that g ives the ab ility to  extend  
app lication  func tionalit ies at run tim e. T h is can  be easily used  to  extend  X V S M -JM S  w ith  
add itional featu res like au then tication , enc ryp tion , resou rce m anagem en t etc .


