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Applying Service  Oriented Architecture  Techniques  to  
faci l i tate  RosettaNet-Driven Business  Interact ions  

 

Evangelos  Papathanasiou 

M a s t er  Th e s i s  

 

U n i v er s i ty  o f  C r e te  –  Sc ho o l  o f  S c i en c es  an d  En g in e e r in g  

C o mpu t e r  S c i en ce  D e pa r t me n t  

Abst ract  
 

O v e r  t h e  p a s t  ye a r s ,  mo d e r n  b u s i n e s s e s  r e l y  o n  t h e  In t e r n e t  b e c a u s e  
t h e y  n e e d  h i g h  l e ve l  o f  i n t e r o p e r a b i l i t y ,  w h i c h  e n a b l e s  t h e m t o  c o n d u c t  
t h e i r  b u s i n e s s  t r a n s a c t i o n s  i n  a  d y n a mi c  a n d  e f f i c i e n t  w a y ,  w i t h o u t  t h e  n e e d  
f o r  t h e  d e v e l o p me n t  o f  p r i va t e  o r  s p e c i a l  s o l u t i o n s  f o r  a l l  c o mme r c i a l  
c o o p e r a t i o n .  T h i s  i n t e r o p e r a b i l i t y  f o c u s e s  o n  t h e  a u t o ma t i o n  o f  b u s i n e s s  
p r o c e s s e s  i n  t h e  s u p p l y  c h a i n s .  I t  p r o v i d e s  t h e  a b i l i t y  t o  f i n d  e a s i l y  a n d  
q u i c k l y  p o t e n t i a l  b u s i n e s s  p a r t n e r s ,  i n f o r ma t i o n  o n  t h e i r  s e r v i c e s  a n d  
b u s i n e s s  p r o c e s s e s  t h e y  s u p p o r t .  I t  a l s o  c o n c l u d e s  s h o r t - t e r m  b u s i n e s s  
r e l a t i o n s h i p s  t h a t  i n v o l v e  ma k i n g  a  s p e c i f i c  n u mb e r  o f  e l e c t r o n i c  
t r a n s a c t i o n s .  A c h i e v i n g  i n t e r o p e r a b i l i t y  i s  o n l y  p o s s i b l e  b y  a p p l y i n g  i n t e r -
e n t e r p r i s e  f r a me w o r k s  o r  B 2 B  f r a me w o r k s  a r e  c o mmo n l y  c a l l e d .  T h e  mo s t  
c o mmo n  B 2 B  f r a me w o r k  i s  p r o v i d e d  b y  R o s e t t a N e t .  R o s e t t a N e t  s t a n d a r d s  
a l l o w  ma n u f a c t u r e r s ,  d i s t r i b u t o r s ,  s e l l e r s  a n d  e n d  u s e r s  t o  b e n e f i t  f r o m t h e  
In t e r n e t  t o  e x c h a n g e  b u s i n e s s  d o c u me n t s  a c r o s s  t h e  e n t i r e  s u p p l y  c h a i n  o n  a  
g l o b a l  b a s i s .  R o s e t t a N e t  f r a me w o r k  f o c u s e s  o n  t h e  d e v e l o p me n t  o f  c o mmo n  
p u b l i c  b u s i n e s s  p r o c e s s e s  a r e  c a l l e d  P a r t n e r  In t e r f a c e  P r o c e s s e s  ( P IP s ) .  P IP  
i s  a  s p e c i f i c  s e q u e n c e  o f  s t e p s  r e q u i r e d  t o  e x e c u t e  a  t r a n s a c t i o n  b e t w e e n  
t w o  p a r t n e r s  i n  t h e  s u p p l y  c h a i n .  I t  i s  e s s e n t i a l l y  a  d i a l o g u e ,  b a s e d  o n  X M L ,  
c o n d u c t e d  b e t w e e n  s ys t e ms .  R o s e t t a N e t  b u s i n e s s  i n t e r a c t i o n s  w i l l  b e  
mo d e l e d  a n d  i mp l e me n t e d  b a s e d  o n  S e r v i c e  O r i e n t e d  A r c h i t e c t u r e  
t e c h n i q u e s .  B u s i n e s s  p r o c e s s e s  a r i s e  f r o m  P IP s  a r e  d e s i gn e d  a n d  mo d e l e d  i n  
B P M N  b y  a  p r o v i d e d  e mp i r i c a l  ma p p i n g .  P IP s  i n t e r a c t i o n s  a r e  d e v e l o p e d  a s  
w e b  s e r v i c e s .  T h e  u s e  o f  mo r e  t h a n  o n e  P IP  w e b  s e r v i c e s  i s  d e ve l o p e d  a s  
C h o r e o gr a p h y  a n d  i s  i mp l e me n t e d  i n  B P E L .  T h e  u s e  o f  W e b  S e r v i c e s  f o r  
i mp l e me n t i n g  P IP s  w i l l  l e a d  t o  mo r e  f l e x i b l e  i n t e r a c t i o n s  b e t w e e n  
o r g a n i z a t i o n s ,  a s  n e w  s e r v i c e s  w i l l  e a s i l y  r e p l a c e  t h e  e x i s t i n g  o n e s .  
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Περίληψη  
 

Τα τελευταία χρόνια, σύγχρονες επιχειρήσεις βασίζονται στο Διαδίκτυο, επειδή χρειάζονται 
υψηλό επίπεδο διαλειτουργικότητας, η οποία τους επιτρέπει να διεξάγουν τις επιχειρηματικές τους 
συναλλαγές με ένα δυναμικό και αποτελεσματικό τρόπο, χωρίς την ανάγκη για την ανάπτυξη του 
ιδιωτικού ή ειδικές λύσεις για κάθε εμπορική συνεργασία. Η διαλειτουργικότητα επικεντρώνεται 
στην αυτοματοποίηση των επιχειρηματικών διαδικασιών στις αλυσίδες εφοδιασμού. Παρέχει τη 
δυνατότητα να βρίσκουν εύκολα και γρήγορα πιθανούς επιχειρηματικούς εταίρους, πληροφορίες για 
τις υπηρεσίες τους και τις επιχειρηματικές διαδικασίες που υποστηρίζουν. Επίσης 
συνάγειβραχυπρόθεσμες επιχειρηματικές σχέσεις που να συνεπάγονται ένα συγκεκριμένο αριθμό των 
ηλεκτρονικών συναλλαγών. Η επίτευξη της διαλειτουργικότητας είναι δυνατή μόνο με την εφαρμογή 
διεπιχειρησιακών πλαισίων ή Β2Β πλαισίων όπως συνήθως αποκαλούνται. Το πιο κοινό B2B πλαίσιο 
παρέχεται από την RosettaNet. Τα RosettaNet πρότυπα επιτρέπουν στους κατασκευαστές, διανομείς, 
πωλητές και τελικούς χρήστες να επωφελούνται από το Διαδίκτυο για την ανταλλαγή 
επιχειρηματικών εγγράφων σε όλη την εφοδιαστική αλυσίδα σε παγκόσμιο επίπεδο. Το RosettaNet 
πλαίσιο επικεντρώνεται στην ανάπτυξη δημόσιων κοινών επιχειρηματικών διαδικασιών που 
καλούνται Partner Interface Processes (PIPs). Η PIP είναι μια συγκεκριμένη ακολουθία  βημάτων που 
απαιτούνται για την εκτέλεση μιας συναλλαγής μεταξύ των δύο εταίρων στην αλυσίδα εφοδιασμού. 
Πρόκειται ουσιαστικά για ένα διάλογο, με βάση την XML, η οποία διεξάγεται μεταξύ των 
συστημάτων. Οι RosettaNet αλληλεπιδράσεις των επιχειρήσεων έχουν διαμορφωθεί και  υλοποιηθεί 
με βάση Service Oriented Architecture τεχνικές. Οι επιχειρηματικές διεργασίες προκύπτουν από PIPs 
έχουν σχεδιαστεί και μοντελοποιηθεί με BPMN σύμφωνα με μία εμπειρική μεθοδολογία που 
παρέχεται. Οι  PIPs αλληλεπιδράσεις έχουν αναπτυχθεί ως web services. Η χρήση περισσοτέρων του 
ενός  web services από  PIP αναπτύσσονται ως χορογραφία και υλοποιούνται σε BPEL. Η χρήση των 
Web Services για την υλοποίηση PIPs θα οδηγήσει σε πιο ευέλικτες αλληλεπιδράσεις μεταξύ των 
οργανισμών, αφού οι νέες υπηρεσίες θα μπορούν να αντικαταστήσουν εύκολα τις ήδη υπάρχοντες. 
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1. Introduction 
 

 

 

T h e  g r o wt h  o f  t h e  W eb  i s  r ev o lu t i on i z i n g  th e  wa y b u s i ne s s es  
i n t e r a c t  wi th  t h e i r  p a r t n e r s  a n d  cu s t om e rs .  Mi l l i o ns  o f  o r ga n iz a t i on s  
a r e  m ov in g  o r  ha v e  a l r e a d y m o v ed  t h e i r  m a i n  op e r a t i on s  t o  t h e  W e b  to  
t a k e  ad v an t a ge  o f  t h e  p o t e n t i a l  o f  mo re  a u t om at i on ,  e f f i c i e n t  bu s i n es s  
p r o c es s e s ,  an d  g lo ba l  v i s i b i l i t y  [ 1 ] .  The  W e b  o f f e r s  a  un iq u e  
o p po r t un i t y  f o r  bu s i n es se s  t o  t ak e  a  c en t ra l  s t a ge  i n  t h e  f a s t  g r o win g  
e c o no m y [ 2 ] .  In  t h i s  b us in es s  e nv i r onm e n t ,  i nn ov a t io n  o f  
o r ga n iz a t io n a l  p ro ce s s es  a nd  p r od u c t s  i s  a  m a j o r  b us in es s  c h a l l e n ge  
a n d  c r i t i c a l  f o r  f i rm  s u cc e s s  [ 3 ] .  In  t h e  p a s t ,  bus in e s s  o r ga n iz a t i on s  
f o c us e d  on  r e du c i ng  c o s t s  an d  im pr ov i n g  q u a l i t y  t o  ga in  a  c om pe t i t i v e  
a d v an ta ge .  T od a y,  c o mp a n i es  mu s t  b e  a b l e  t o  i n no v a t e  a t  t h e  g lo b a l  
f r o n t i e r  a nd  c r e a t e  a n d  c omm e r c i a l i z e  a  s t r e am o f  n ew  p ro d uc t s  an d  
p r o c es s e s  t h a t  s h i f t  t h e  t e ch no lo g y f r o n t i e r ,  p r o g r es s in g  as  f as t  a s  t h e i r  
r i va l s  ca t ch  u p  [ 4 ] .  

N u me r ou s  o r ga n iz a t io ns  s t a r t e d  us i n g  t h e  W eb  as  a  m e a ns  t o  
a u tom a t e  r e l a t i on sh i ps  w i t h  t h e i r  bu s i ne s s  p a r tn e r s .  B2 B re l a t i o ns h ip s  
h a v e  e l i c i t e d  t h e  f o r m at io n  o f  a l l i an c es  i n  wh i ch  b us i n es se s  j o in e d  
t h e i r  a pp l i c a t i on s ,  d a t ab as e s ,  an d  s ys t e m s  t o  sh a r e  c os t s ,  sk i l l s  a nd  
r e s ou r c es  i n  o f f e r in g  v a l u e - a dd e d  se rv i c es .  Th e  u l t im a t e  go a l  f o r  
b us in e s s es  i s  t h e r e fo r e  t o  ha v e  in t e r -  an d  in t r a - en t e r p r i s e  a p p l i c a t i o ns  
e v o l v e  i nd e p en d en t l y ,  ye t  a l l o w t h em  t o  e f f e c t i v e l y a n d  co n ve n i e n t l y  
u s e  e a ch  o th e r ’ s  fun c t io n a l i t y .  

A n  im po r t a n t  c h a l l e n ge  in  B2 B i s  i n t e r a c t i on .  In t e r a c t io n  i s  d e f i n ed  
a s  co ns i s t i n g  o f  i n t e r o p er a t i o n  a nd  i n t e g r a t i o n  wi t h  bo th  i n t e rn a l  an d  
ex t e r n a l  e n t e rp r i s e  a p p l i c a t i o ns .  Th i s  h a s  b e en  a  c en t r a l  c o n c er n  
b e c a us e  B2 B ap p l i ca t i on s  a r e  c om po sed  o f  au to nom ou s ,  he t e ro ge n e ou s ,  
a n d  d i s t r i b u t e d  c om po n en t s .  Th i s  i n t e r o p er a b i l i t y  f o c u se s  o n  th e  
a u tom a t io n  o f  bu s in e s s  p r oc e s s es  t o  t h e  s up p l y c h a in s ,  an d  th e  ab i l i t y  
t o  e as i l y  a n d  qu i ck l y f i nd  p o t e n t i a l  b us in e s s  p a r tn e r s ,  i n fo r ma t i on  o n  
t h e i r  s e r v i c es  an d  b us in e s s  p ro c es s es  t h e y s u p po r t ,  a nd  co n c l ud e  s ho r t -
t e rm  b us i n es s  r e l a t i on sh ips  t h a t  i n vo lv e  m a k in g  a  s p ec i f i c  nu mb e r  o f  
e l e c t r on i c  t r an s ac t io ns  [ 5 ] .  

H o w ev e r ,  t h e  a c h i ev e m en t  o f  i n t e r op er a b i l i t y  i s  p oss ib l e  o n l y b y 
a p p l i c a t i o n  o f  s t and a r d  i n t e r - en t e r p r i s e  f r am e wo r ks  -  o r  B2 B 
f r a m ew o rk s  su ch  as  a r e  c om mo nl y c a l l e d .  In  r e c e n t  ye a r s  a  l a r ge  
n um b er  o f  B2 B f r am e wo r ks  h a ve  b e e n  d ev e lo pe d ,  m os t  o f  w h i ch  a r e  
b a s ed  o n  XM L [ 6 ] .  T h e  d yn a m i c s  o f  t h i s  l a n gu a ge  l i e s  i n  t h e  
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ex c e p t i on a l  o pp o r tu n i t i e s  o f f e r e d  to  r e p r e se n t  d a t a  i n  a  s t r uc tu r ed  
m a nn e r  t h a t  i s  un der s t a nd a b l e  b y b o t h  h um a ns  an d  f rom  ma c h in es .  Th i s  
i s  v e r y c r u c i a l  b e ca u s e  t h e  B2 B f r a mew o r ks  a r e  t r yi n g  n o t  o n l y t o  
s t an da r d i z e  t h e  f o rm  o f  c om me r c i a l  do c um e n t s  an d  m e ssa ge s ,  b u t  a l s o  
t o  d es c r i be  an d  a u to m at e  e n t i r e  b us i n es s  p ro c es s es .  

S u ch  a  f r a m ew o rk ,  w h ic h  i s  s t ud i ed  o n  th i s  t h e s i s ,  i s  p ro v i d ed  b y 
R os e t t a N et [ 7 ] .  Ro se t t a N et  a im s  a t  s t an d a rd i z in g  p r o du c t  d e s c r ip t i o ns  
a n d  bu s i n es s  p r o ces s es  i n  i n fo rm at io n  t e ch no l o g y s u pp l y  c h a i n  
a p p l i c a t i o ns  an d  c on n e c t o r s ) .  Ro s e t t aN e t  f o cu se s  on  t h r ee  k e y a r e a s  o f  
s t an da r d i z a t i on  t o  a u tom a t e  B2 B in t e ra c t i on s .  F i r s t ,  t he  v o c ab u l a r y 
n e e ds  t o  be  a l i gn e d .  S e co nd ,  t h e  w a y i n  wh ic h  bu s i n es s  me s s a ges  a r e  
w r a pp e d  a nd  t r an spo r t e d  mu s t  b e  sp e c i f i ed .  T h i rd ,  t h e  bu s i n es s  p r o c es s  
go v e r n i n g  th e  i n t e rc h a n ge  o f  t h e  b us i ne s s  me ss a ge s  t h em se l v es  mu s t  b e  
h a rm on iz ed  a nd  s pe c i f i e d .  Ro s e t t a N et ’ s  P IP s  (P ar tn e r  In t e r f a c e  
P ro c e s s es )  a r e  p r e -d e f i n ed  XM L- b a s e d  c on v e rs a t i on s .  A  co n ve r s a t i on  
c o ns i s t s  o f  a  s e t  o f  b us i n es s  d o cu m en t s  ( e . g . ,  pu r ch a s e  o rd e r ,  pu r ch a s e  
o r d e r  a ck no wl e d gme n t )  an d  m ess a ge  ex c h an ge  l o g i c  ( e . g . ,  t h e  
s e qu e n c in g  o f  t h e  ac t i on s  t h a t  t a ke  p l ac e  du r i n g  a  p ro du c t  q uo t e  
r e q u es t ) .  A  P IP  i s  d e f i n ed  u s i n g  a  com bi na t i on  o f  t ex tu a l  an d  g r a ph i ca l  
( U M L- b a s e d  s t a t e  m a c h in e )  r e p re s en ta t i on s .  A t  t h e  c omm un ic a t io n  
l a ye r ,  c omm on  In t e r n e t  t r an sp o r t  p ro toc o l s  a r e  s up po r t e d .  A t  t h e  
c o n t e n t  l a ye r ,  Ro s e t t a N et  u s es  a n  X ML- b a s e d  sc h em a a s  d o cu m en t  
c o n t e n t  mo d e l .  T h e  us e  o f  a  ve r t i c a l  on to lo g y ( i . e ,  co mmo n  v oc a bu la r y 
w i t h  i n fo rm a t io n  t ec h no lo g y s u p p l y c h a i n  dom a in )  c on t r ib u t e s  t o  
s o l v i n g  th e  p r ob l em  o f  s em a n t i c  h e t e r o ge n e i t y .  A t  t h e  bu s i n es s  p r o c es s  
l a ye r ,  Ro se t t a Ne t  fo c us e s  on  p ro v i d i ng  a  c omm on  b a s i s  fo r  B2 B pu b l i c  
i n t e r a c t i on s  v i a  P IP s .  P a r tn e r s  p e r fo rm  t he  i n t e g r a t i o n  o f  P IP s  wi th  
i n t e rn a l  b us in es s  p r o c e s s es .  

H o w ev e r ,  no w ad a ys  t h e r e  i s  no t  an y o p e n  so u r ce  im p l eme n t a t i on  o f  
R os e t t a N et  P IP S .  Th e  u s e  o f  R os e t t aNe t  P IP S  s t a ys  b e t we e n  t he  
o r ga n iz a t io ns ,  w h i ch  de c id e  w h i ch  P IP s  t o  us e  t o  fu l f i l l  t h e i r  i nn e r  
n e e ds .  Ba s ed  o n  t he  i n fo r ma t i on  a nd  th e  gu i d e l i n es  a r e  r e t r i e v ed  b y 
R os e t t a N et ,  t h i s  t he s i s  f o cu s es  on  d e s i gn in g  an d  d ev e lo p i n g  R os e t t a N et  
P IP s  b a s ed  o n  t h e  W eb  s e rv i ce s  p a ra d i gm  a nd  p r in c i p l es  o f  t he  S e rv i c e  
O r i en t e d  A r ch i t e c tu r e  (SOA). T h e  th es i s  p r op os es  a  p r ac t i c a l  
m e t ho do lo g y t o  m od e l  R os e t t aN e t  P IP s  i n  BPM N.  M or e ov e r ,  i t  
p r op os e s  t h e  imp lem e n t a t i on  o f  t he  exc h a n ge  o f  m es sa ge s  b e t w e en  
b us in e s s  e n t i t i e s  o f  e a c h  as  W eb  S e rv i c e s .  F in a l l y  i t  d emo ns t ra t es  t h e  
ex po s ed  W eb  S er v i c e s  as  BPE L O r c h es t ra t i o ns  an d  Ch or eo gr a p h i es  i n  
w h ic h  th e  b us i n es s  e n t i t i e s  ex ch a n ge  m e ss a ge s  b as ed  o n  P IP S  in  o r d er  
t o  c omp l e t e  t h e i r  t r a n s a c t i on s .  
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T h e  th e s i s  t a r ge t  i s  t o  p r ov i d e  a n  i mp le m e n t a t i on  o f  Ro s e t t a N et  
P IP s .  T h i s  im p l em en t a t i on  i s  d iv id ed  in to  t wo  a re a s .  T h e  f i r s t  a r e a  i s  
f o c us i n g  o n  th e  b us i n es s  co nn e c t io ns ,  p r o c ed ur e s  a nd  m ess a ge s  t h a t  
ex i s t  b e tw e e n  t h e  pa r t i c i p an t s .  Ex am in i n g  re l a t i on sh i ps  be t w e en  th e  
p a r t i c ip a n t s  t a k es  ou t  t h e  op e r a t i o n a l  d e t a i l s  an d  d es c r i be s  t he  w a y t h a t  
t h es e  r e l a t i o ns h i ps  b e tw e e n  t h e  p a r t i c ip a n t s  t a k e  p l a c e .  Th i s  k in d  o f  
i n fo rm at io n  i s  d ep ic t e d  i n  t h e  b us i n es s  p r o c es s  l e ve l ,  w he r e  a l l  t h es e  
r e l a t i on sh ip s  t h a t  a r e  d es c r ib e d  in  ea ch  P IP  a r e  f i n a l l y  m o d e l e d  i n  
BP MN .  T he  s e c on d  a r e a  i s  t h e  co r e  imp l em en t a t i on  o f  Ros e t t aN e t  P IP S  
a s  W eb  S er v i c es .  Th e  u s e  o f  XM L s t and a r ds  e i t he r  fo r  t h e  d ev e lo pm en t  
o f  R os e t t a N et  P IP S  su c h  a s  W DS L a n d  SO AP  w i l l  en a b l e  s ys t e ms  t o  
w i t hs t a nd  t e ch no log y e v o lu t io n  a nd  ch a n ge s  wi th ou t  co s t l y  r e d e s i gn  o r  
r e c o nf i gu r a t io n .  Fu r t he r mo r e ,  an  ea s y i n t e g r a t i o n  o f  ne wly  w e b  
s e r v i c es  t h a t  p r ov id e s  n ew  an d  b e t t e r  f u n c t i on a l i t y  i s  f e as ib l e . 

T h e  so lu t io n  ou t l i ne d  i n  t h i s  t h es i s  o f f e r s  s i gn i f i c a n t  a dva n t a ges .  
S e rv i c e - O r i en t ed  Ar c h i t e c tu r e  (S O A )  p r ov id es  a  w a y t o  ad d r es s  
p r ob le ms  re l a t ed  t o  t h e  i n t e g r a t i on  o f  h e t e r o ge n eo us  a pp l i c a t i o ns  i n  a  
d i s t r i b u t ed  en v i ro nm e n t ,  a s  t he  i mp l em e n t a t i on  i s  b as ed  o n  ex i s t i n g  
s t an da r ds  s u ch  a s  W S D L,  BPE L.  

T h e  r em a in d er  o f  t h i s  w o rk  i s  o r ga n iz e d  as  fo l l o ws :  In  t he  n ex t  
s e c t io n  i s  p r es e n t ed  t h e  b ac k gr ou nd  th e o r y a b o u t  R os e t t a N e t  S t an da r ds ,  
f o c us i n g  o n  Ro se t t a N e t  P IP s  s t ru c t u r e .  In  C ha p t e r  3 ,  t h e  Bu s i n es s  
P ro c e s s  Mo d e l i n g  i s  d i s c uss e d ,  co n ce n t r a t i n g  on  th e  BP MN ‘ s  s t a nd a rd  
P r i n c ip l es .  C h ap t e r  4  i n t r od u c es  t h e  W e b  s e r v i c e  t e c hn o log i e s  b y 
d e s c r ib in g  p r e v a i l i n g  s t a nd a rd s  i n  t h e  W e b  s e r v i c es  a re a  s u ch  as  
W S D L,  S O AP ,  UDD I a n d  BPE L,  s t and a r ds  t h a t  t h i s  t h es i s  i s  b as e d  on .  
I t  d e s c r i b es  S e rv i ce  O r i e n t ed  Ar c h i t ec t u r e .  In  C h ap te r  5 ,  an  
ex p e r i en t i a l  m e th od o l o g y i n t r od u ce d  in  o r d e r  t o  mo d e l  Ro s e t t a N et  P IP s  
i n  BPM N.  Ch a p t e r  6  de mo ns t r a t e s  t h e  i mp l e me n t a t i o n  o f  R os e t t a N et  
P IP s  as  W eb  S er v i ce s .  I t  p r ov id es  t h e  m et ho do lo g y i s  fo l l o w e d  t o  
i mp l e me n t  s u ch  s e rv i c es .  In  C ha p t e r  7 ,  an  Au t om ob i l e  s ce n a r i o  i s  
d e s c r ib e d  b as ed  o n  t h e  i mp le m en t e d  Ro s e t t a N et  P IP s  w e b  s e rv i c e s .  I t  
d e mo ns t r a t e s  a  c omp os i t i on  o f  w e b  s e rv i c es  t h a t  i mp l e men t  t h r e e  
o r c h es t r a t i o ns ,  wh ic h  ex c h an ge  m e ss age s  b e t w ee n  th em  as  a  
c h o r eo gr a ph y.  T h e  l a s t  c h ap t e r  d i s cu sse s  t he  wo r k  do ne  i n  t h i s  m as t e r  
t h es i s  a nd  p r op os es  f u t u r e  wo rk .  Th e  l a s t  ch a p t e r  d i sc us se s  t he  wo r k  
d o ne  i n  t h i s  m a s t e r  t h e s i s  an d  p ro pos es  fu tu r e  wo r k .  
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Be f o r e  w e  d em on s t r a t e  t h e  w o rk  h as  t h a t  b ee n  do n e  in  t h i s  t h es i s ,  
w e  sh ou l d  un d e rs t an d  th e  “ to o l s” ,  w h ic h  w er e  u s ed  in  o r de r  t o  
a c c om pl i sh  t h i s  s ub j e c t .  T h i s  c ha p t e r  i n t ro du c e s  t h e  r e ade r s  w i th  t h e  
i d e as  a nd  t h e  pe r spe c t i v e  o f  ve r y p o pu l a r  s t a nd a rd s  r e l a t ed  t o  su pp l y 
c h a in ,  bu s in e s s  m an a ge m en t  p ro c es s ing  a n d  in f o r ma t i on  t e c h no lo g y,  
a n d  Ro se t t a Ne t  s t an d a rd s .  Ro s e t t a N et  s t a nd a rd s  a r e  b r i e f l y  d e s c r i be d  in  
t h e  fo l l ow in g  se c t io ns .  G r e a t  e mp h as i s  i s  p l a c ed  o n  R os e t t a N et  P IP s ,  
w h ic h  i s  t h e  m aj o r  b u i ld i n g  m at e r i a l  fo r  t h i s  t he s i s .  

 

2.1. RosettaNet Consortium 
 
R os e t t a N et   i s  an  i n d ep e nd e n t ,  s e l f - fu nd ed ,  no n -p r o f i t  c on so r t i um  

o f  com p an i es ,  wh ich  w as  f ou nd e d  in  Ju n e  19 98  b y m a jo r  C om put e r  a nd  
C on sum e r  E le c t r on i c s ,  E l e c t r on i c  C om po n en t s ,  S emi c ond u c t o r  
M a nu f a c t u r in g ,  T e l e c o mmu ni c a t io ns  an d  Lo g i s t i c s  c omp an i es .  
D e d i c a t e d  to  d e ve lo p  o pe n  s t a nd a rd s  fo r  e -c omm e r c e ,  t hos e  i n t e g r a t e  
b us in e s s  p ro c es s es  b e tw e e n  su pp l y c h a i n  p a r tn e r s  i n  h i gh  t e c hn o lo g i es .  
R os e t t a N et  s t a nd a rd s  e n ab le  m a nu f a c tu r e r s ,  d i s t r i bu t o r s ,  s e l l e r s  a nd  
e n d  us e r s  t o  b en e f i t  f r om  th e  In t e r n e t  t o  ex ch an ge  bu s i nes s  do c um en t s  
t o  a l on g  th e  en t i r e  s up p l y c h a in  o n  a nd  a  g l ob a l  b a s i s .  Th e  R os e t t a N et  
s t an da r ds  a r e  b a s ed  o n  XM L a n d  d e f i ne  m ess a ge  gu i d e l i ne s ,  i n t e r f a c es  
f o r  b us i n es s  p r o c es s e s ,  an d  i mp le m en ta t i on  f ra m ew o rk s  fo r  i n t e ra c t io ns  
b e tw e e n  c omp a n i es .  M os t l y  a d d r e s s e d  i s  t h e  su pp l y c h a i n  a r e a ,  bu t  a l so  
m a nu f a c t u r in g ,  p rod u c t  an d  m a te r i a l  da t a  a nd  s e r v i c e  p r oc e s s es  a r e  i n  
s c op e .  

T h e  a s s o c i a t i on  o f  R os e t t a n e t  i n c lu d es  c om p an i e s  su c h  as  IBM ,  
N e t s c a pe ,  O r a c l e ,  S AP ,  C i s co  S ys t e ms ,  In t e l ,  C om p aq ,  e t c .  Th e  
m od e l in g  a c t iv i t y  o f  Ros e t t a Ne t  i s  d i v i d ed  in to  t h r e e  s e c t i on s  r e l a t i n g  
t o  s t an d a rd s  fo r  d a t a  f o rm at t i n g  i n  op er a t i on a l  p r o c ed ur e s  a nd  
p r o t oc o l s  f o r  ex c h an g i n g  m es s a ge s .  In  t h i s  c h ap te r  w e  wi l l  ex a min e  i n  
d e t a i l s  e a ch  o f  t h e se  t h r e e  mo de l i n g  d iv i s i o ns  t h a t  co ns t i t u t e  
t h e  R os e t t aN e t  f r am e wo r k  [ 7 ] .  

 

2.2. RosettaNet standards 
 

U s e r s  fo r  u s e r s  d e ve l op  Ro s e t t a N et  s t an d a rd s ,  r e f e r r ed  a s  P a r t ne r  
In t e r f a c e  P r o ce s s  (P IP ) .  R os e t t a N et  me s s a ges  a r e  g lo b a l ,  u n i v e r s a l l y  
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a c c e p t e d ,  an d  p r ove n  t h r o u gh  s u c c es s f u l  i mp l e m en t a t i o ns .  T he y a l s o  
p r ov id e  a  co mmo n  l a n gu a ge  f o r  e l e c t ro n i c  b us i n es s  t r a nsa c t i on s  a nd  th e  
f o un d a t i on  fo r  i n t eg r a t i n g  c r i t i c a l  p roc e s s es  a mo n g  p a r t ne r s  w i th in  t he  
g l o b a l  t r a d i n g  n e t wo r k .   
 R os e t t a N et  s t a nd a rd s  a l l o w  t r ad i n g  p a r t ne r s  t o  im pr ov e  
c o mmu ni c a t io n  wi th  e a ch  o t h e r  a s  w e l l  a s  o f f e r  m o re  co l l a b o r a t i on  w i th  
t h e  ex c h an ge  o f  bus in e s s  i n f o r m at i on  e l e c t r on i c a l l y .  In  p a r t i c u l a r ,  
s up p l y c h a in  com pa n i es  a r e  a b l e  t o  f ac i l i t a t e  s pe e d ,  e f f i c i e n c y,  a n d  
r e l i a b i l i t y ,  w h i l e  r e d u c i n g  c om p an y c o s t s .  T h ro u gh  R os e t t a N et  
s t an da r ds ,  t h es e  t r ad in g  p a r tn e r s  a re  ab l e  t o  r e a l i z e  ga in s  a s s o c i a t ed  
w i t h  r e du c i n g  in v en to r y,  im pr o v in g  o r d e r -p r o ce s s in g  t ime  a nd  cu s to m er  
s a t i s f a c t i on  wi t h  r ega r d  t o  p ro du c t  c yc l e  t i me - to -m a rk e t .  
R os e t t a N et  i nd us t ry  s t a n d ar ds  p r ov i d e  b us i n es s  f r a m ew o rk s  t h a t  a l l o w 
i nd iv i du a l  co mp a n ie s  t o  e nh an c e  th e  i n t e r op e r a b i l i t y  o f  bu s i n es s  
p r o c es s e s  a c ro s s  t he  g l ob a l  s up p l y c h a i n .  T h es e  s t a nd a rd s  t r a ns c e nd  
p r op r i e t a r y s o l u t ion s  i n  t he  m a rk e tp l ac e .  In  f a c t ,  Ro se t t aN e t  l ev e r a ges  
ex i s t i n g  p r o t o co l s ,  gu i d e l i n es  a nd  s p e c i f i c a t i o ns  t o  q u i c k ly  c r e a t e  
s t an da r ds  fo r  e f f i c i e n t  bu s in e s s  com mu ni c a t io n  a c ro s s  mu l t i p l e  
p l a t fo rm s ,  ap p l i c a t i on s  a nd  n e t w or ks .  R os e t t a N et  s t a nd a rd s  a r e  g l ob a l  
a n d  op e n .  T h e y p r e s c r i b e  ho w  to  im p le m e n t  c o l l a bo r a t i ve  bu s i n es s  
p r o c es s e s  b e t w ee n  s up p l y- c h a i n  t r a d ing  p a r t n e r s  u s in g  n e t w or k ed  
a p p l i c a t i o ns .  Th e s e  sp e c i f i c a t i o ns  i n c lu d e  th e  b us i n es s  p ro c e s s  
d e f i n i t i o ns  an d  t e ch n i c a l  e l em e n t s  fo r  i n t e r op e r ab i l i t y  a n d  
c o mmu ni c a t io n .  T o  d e t e rmi n e  th e  d a t a  f o rm at ,  t h e  R os e t t a N e t  
f r a m ew o rk  i nc lu d es  t wo  d i c t i o n ar i es ,  a  d i c t i o n ar y o f  op e ra t i on a l  
c o nd i t i on s  ( Bus i n es s  Di c t io n a r y)  a n d  a  d i c t i o n ar y o f  t e ch n i c a l  t e rm s  
( T e c hn i c a l  Di c t io na r y) .  T h es e  d i c t i ona r i es  d e f i n e  a  c omm on  s e t  o f  
p r op e r t i e s  f o r  s t and a r d  op e r a t i on a l  p ro c e du r es  o f  t he  r e l e v a n t  
c o mm e r c i a l  d oc ume n t s  . Th e  s eq u en c es  o f  s t e ps  o c c ur r i ng  i n  t h e  
p e r f o r ma n c e  o f  op er a t i on a l  p r o c es s e s  b e tw e e n  p a r tn e r  c om p an i e s  
s p e c i f i ed  i n  R os e t t a N e t  f r am e wo r k  t h ro u gh  P ar tn e r  In t e r fa c e  P r oc e s s e s  
o r  P IP s .  Th e  s e qu en c e s  a r e  a l so  p r ov id e d  a nd  ch a r a c t e r i z e d  as  Bu s i n es s  
P ro c e s s  Ch o re o gr ap h y.  Ex amp le s  o f  su c h  p ro c es s es  a r e  t h e  o r d er  
m a n a gem e n t ,  d i s t r i b u t io n  o f  i n fo rm at io n  a bo u t  n e w p ro duc t s ,  e t c .  In  
a d d i t i o n  to  c ho r e o gr a p h y,  a  Ro s e t t a N et  P IP  in c l ud e s  t h e  sp e c i f i ca t i ons  
f o r  t h e  s t r u c tu r e  and  co n t e n t  o f  bu s in es s  do c um en t s  ex ch an ge d  
( X M L D T D s  [ 8 ]  and  gu i d e l i n es ) ,  an d  th e  r es t r i c t i o ns  im po s ed  o n  
i n t e r a c t i on s  be tw e en  t r ad in g  p a r tn e r s .  T h es e  re s t r i c t i o ns  r e l a t e  t o  
s a f e t y a n d  p e r fo rma n c e  an d  t imi n g .  I t  sh ou ld  b e  n o t ed  t ha t  P IP s  a r e  
p u b l i c  p ro c e ed in gs  ( p ub l i c  p ro c es s es )  a s  r e l a t ed  o n l y t o  i n t e r a c t io ns  
b e tw e e n  t r a d in g  p a r t ne r s .  T od a y t h e r e  a r e  a bo u t  1 00  P IP s  d e f in e d .  T h e  
P IP s  a r e  a t  an  im p le m e n t a t i on  l e ve l  r ep r e s en t e d  b y D T D  a n d  XS D [ 9 ]  
f i l e s .  T h i s  i mp ro v es  t h e  po ss i b i l i t i e s  fo r  b u i l d i n g  an d  va l i d a t i on  u s in g  
s t an da r d  XM L t e c hn iq u es . [ 10 ]  F i n a l l y ,  t h e  R os e t t aN e t  i nc l ud es  
R os e t t a N et  Im p l eme n t a t i on  F ra m ew o rk  o r  R N IF  [ 1 1 ] ,  wh i c h  p r o v id e s  
t h e  t e c hn ic a l  i n f ra s t r uc tu r e  r e qu i r e d  fo r  t he  co nd u c t  o f  t r a d e ,  n am el y 
t h e  i mp le m en t a t i o n  a nd  ex e c u t i on  o f  P IP s .  RN IF  d e t e rm ine s  t he  fo rm  
a n d  c on te n t  o f  m ess a ge s  an d  s a f e t y m e a s u re s  
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F i gu r e  1  s ho ws  th e  t h re e  d i f f e r en t  l e v e l s  o f  t h e  R os e t t aN et  
s t an da r d .  
 

 
F i g u r e  1 :  O v e r v i e w  o f  t h e  R o s e t t a N e t  S t a n d a r d .  

A  sh or t  i n t r od u c t i on  t o  t h e  bu i l d in g  b lo c ks  i s  p r e s en t e d  be l ow  
f o l lo w e d  b y a  m o re  d e t a i l ed  d es c r i p t i on  o f  t h e  pa r t s  [ 12 ] :  

 
•  P IP s  

 
R os e t t a N et  P a r tn e r  In t e r f a c e  P r o ce s s e s®  (P IP s ® )  de f in e  bu s i n es s  

p r o c es s e s  b e t w ee n  t r ad in g  p a r tn e r s .  
 

•  P IP  D i r e c t o r y  
 

T h e  P IP ®  D i r e c t o ry  p r o v id es  yo u  w i th  f as t e r  a c c e s s  t o  t h e  P IP  
i n fo rm at io n  yo u  a re  s e ek i n g .  

 
•  R os e t t a N et  Im p l eme n t a t i on  F ra m ew o rk  

 
T h e  Ro s e t t a N et  Im p l em en t a t i on  F ra me w o rk  (R N IF)  C or e  

S p ec i f i c a t i on  i s  t h e  p a ck a g in g ,  ro u t i n g ,  an d  t r a ns po r t  o f  a l l  P IP ®  
m e ss a ge s  a nd  b us i ne s s  s i gn a l s .  

 
•  D i c t i on a r i e s  

 
R os e t t a N et  d i c t i ona r i es  p r ov i d e  a  comm on  s e t  o f  p r op e r t i e s  fo r  

P IP s ®.  Th e  Ro se t t aN e t  Bu s in e s s  D ic t io n a r y d e s i gn a t es  t he  p ro p er t i e s  
u s ed  i n  b as i c  b us i ne s s  a c t i v i t i e s .  R os e t t a N et  T e c hn ic a l  Di c t io n ar i es  
p r ov id e  p ro p e r t i e s  f o r  d e f i n in g  p ro du c t s .  Ro s e t t a N et  Bu s in e s s  
D i c t i on a r y:  d es i gna t e s  t h e  p ro pe r t i e s  u s e d  in  b as i c  bu s in es s  a c t i v i t i e s .  
I t  d e f i ne s  t h e  Bu s in e s s  P ro p er t i e s ,  Bus in e s s  D a t a  E n t i t i e s  an d ,  
Fu n d am en t a l  Bus ine s s  D a t a ,  En t i t i e s  i n  P IP  M es s a ges .   Ro s e t t a N et  
T e c hn i ca l  Di c t io n ar y ( R N T D ) :  p ro v i de  p ro p er t i e s  fo r  d e f i n i n g  
p r od u c t s .  T h i s  d i c t i on a r y,  c o u p l e d  wi th  t h e  R os e t t aN e t  Bu s i n es s  
D i c t i on a r y,  p ro v i d es  a  c omm on  v o c ab u l a r y f o r  c o nd uc t in g  e - bu s in e s s ,  
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e l i mi na t i n g  c on f us io n  in  t he  p r o cu r eme n t  p r o c es s  du e  to  c o mp a n i es '  
u n i qu e l y d e f in e d  t e r mi no lo g y.  T h e  R NT D  e l i min a t e s  t h e  n e e d  f o r  
p a r t n e r s  t o  u t i l i z e  s e p a ra t e  d i c t i on a r i e s  wh en  i mpl em e n t i n g  m ul t i p l e  
P IP s ,  a l l o wi n g  i t  t o  b e  us e d  in  a  v a r i e ty  o f  s up p l y c h a in  ap p l i c a t i o ns .  
 

•  P ro du c t  &  P a r t ne r  C od e s  
 
P ro du c t  a nd  p a r t ne r  c od e s  i n  Ros e t t aN e t  s t a nd a rd s  ex p ed i t e  t h e  

a l i gn m en t  o f  b us i ne s s  p ro c es s es  b e t we e n  t r ad in g  pa r tn e r s .  
 

•  E n gin e e r i n g  In f o rma t i on  M a n a gem e n t  
 

E n g in e e r i n g  In f o rma t i on  M a n a gem e n t  Fo u nd a t io n a l  P r o gra m  w a s  
f o rm e d  wi th  t h e  i n i t i a t i on  to  d e v e lo p  t e c h n i c a l  s pe c i f i c a t i o ns  t h a t  
e n a b l e  e f f i c i e n t  imp l em en t a t i on  o f  E IM  b us in es s  p ro c es se s  b a s ed  o n  t h e  
c o mbi n a t i on  o f  Ro se t t a N et  A u t om at e d  E n ab l em en t  (R AE )  a n d  
R os e t t a N et  Di c t i ona r y ( R N T D,  R DA )  t e c h no lo g i es .   T w o  s p e c i f i c a t i on s  
a r e  c r e a t ed  f r om  th i s  e f fo r t :  E IP S  XSD  S p e c i f i c a t i on  and  TP IR - P IP  fo r  
E n g in e e r i n g  In f o rma t i on  S pe c i f i c a t i on .  

 
•  M ul t ip l e  M e ss a g ing  S e rv i ce s  

 
M ul t i p l e  M e ss a g ing  S e rv i ce s  ( MMS )  a d d r es s e s  t h e  su ppo r t  o f  

R os e t t a N et  XM L b u s i n es s  m e ss a ge s  an d  b us i n es s - to -b us in e s s  ( B2 B)  
c o l l ab o r a t i on  o v er  h o r i z o n t a l  m e ss a ge  h an d l i n g  s ys t e ms .  W eb  S e rv i c e s ,  
A S / 2  a nd  e bMS  w er e  i d en t i f i ed  as  t he  t h r e e  p r e - do min a n t  m es s a gi n g  
s ys t e ms  fo r  w h i ch  s p e c i f i c a t i on s  h av e  b e en  d e r i v ed  f o r  Ro s e t t a N et  
Bu s i n es s  Me ss a ge  t r a n sp or t .  

 
•  M e ss a ge  C on t r o l  an d  Ch o re o gr a ph y 

 
M e ss a ge  C on t r o l  an d  Ch o re o gr a ph y ( M CC )  e na b l e s  t h e  

R os e t t a N et  P IP  a r ch i t e c t u r e  t o  su pp or t  i n t e g r a t e d  m ul t i -P IP  a nd  m ul t i -
p a r t y  b u s i n es s  i n t e r a c t i on s  an d  to  en ab l e  l on g- r u nn i n g  p ro c e s s es  i n  
d yn a m i c  t r a d i n g  n e t w or ks .  

 
•  T r a d i n g  P ar tn e r  Im p l em en t a t i on  R eq u i r e m en t s  

 
T r a d i n g  P ar tn e r  Im p l em en t a t i on  R eq u i r e m en t s  e n ab l e  t r a d i n g  

p a r t n e r s  t o  co ns t r a in  s c h em a -b a se d  P IP  an d  v i ew ,  r e sp ond  t o  a nd  c r e a t e  
R os e t t a N et  P IP s  wi t ho u t  r e qu i r in g  b ack e nd  i n t e g r a t i o n .  

 
F i gu r e  2  co n t ra s t s  e l e c t r on i c a l l y  c o n du c t ed  t r ad e  wi th  t he  

c o nv e n t i on a l  m a d e  b e tw e e n  p eo p l e ,  and  p r e s en t s  t h e  l ev e l s  ( g r e en )  o f  
t h e  c on t r i bu t i on  o f  t h e  R os e t t aN e t  f r am e wo r k  in  E -b us ine s s  [ 13 ] .  As  
s ho w n  i n  t h e  p i c tu re  i s ,  t h e  R os e t t aN et  d i c t i on a r i es  p r ov id e  a  
f r a m ew o rk  o f  w o rds ,  t h e  R N IF  p l a ys  t h e  ro l e  o f  g r amm a r  a nd  P IP s  
r e p r es e n t  t h e  d i a logu e  [ 14 ] .  
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F i g u r e  2 :  C o n t r i b u t i o n  o f  R o s e t t a N e t  f r a me w o r k  a t  e -b u s i n e s s  

 

2 . 2 . 1 .  P I Ps  
 
A  P a r t n e r  In t e r f a c e  P r o c es s  (P IP )  d e f in e s  bu s i ne s s  p r oc e s s e s  b e t w ee n  
t r ad in g  p a r tn e r s .  Th e  P IP s ,  a s  sh ow n  in  F i gu r e  3 ,  op e r a t e  a s  a  "b r id ge "  
a m on g  t h e  p r iv a t e  b us in e s s  p ro c es s es  [ 1 4 ] .  P IP  i s  a  s p ec i f i c  s eq u en c e  
o f  s t e ps  r eq u i r ed  to  ex e cu t e  a  t r a ns a c t io n  b e t w e en  t wo  p a r t n e r s  i n  t h e  
s up p l y c h a in .  I t  i s  e s s en t i a l l y  a  d i a lo gu e ,  w h i ch  i s  ba s ed  o n  X M L [ 6 ] ,  
c o nd u c t ed  b e tw e e n  s ys t e ms .  Th e  s p ec i f i c a t i on s  f o r  e a ch  P IP ,  i n  
p a r t i cu l a r ,  i n c l ud e :  
 

•  A  gu id e  sp e c i f i c a t i o n  th a t  co v e rs  t h e  w h o l e  P IP  p r o c es s  
( p r o ce s s  d e f i n i t i o n ,  i n i t i a l  an d  f i n a l  s t a t e  d es c r i p t i on s  
c o mp a n i es ’  r o l es ,  l i m i t a t i o ns  a nd  m on i to r i n g  ac t i v i t i e s )  an d  
o n  th e  d o cum e n t s  r e l a t e d  t h e r e to ;  
 

•  T h e  X M L f o rm at  o f  t h e  m es s a ges  o f  P IP ,  
 

•  A  gu id e  f o r  s t ru c t u r i n g  m es s a ges  P IP  i n c lu d es  t he  s t r u c tu r e  
o f  t he  m e ss a ge  g ive n  t o  h im  i n  a  h i e ra r c h i c a l  fo rm .  
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F i g u r e  3 :  T h e  R o s e t t a N e t  P I P s  a s  a  b r i d g e  b e t w e e n  p r i v a t e  b u s i n e s s  p r o c e s s e s .  

 
P IP s  f i t  i n to  e i gh t  c l us t e r s ,  o r  g r o up s  o f  co r e  bu s i n es s  p ro c e s s es ,  

t h a t  r e p r e s en t  t h e  ba c k bo n e  o f  t h e  t r a d i n g  n e t w o rk .  E ac h  c l us t e r  i s  
b r ok e n  do wn  i n t o  se gm e n t s ,  wh i c h  a r e  c r os s - e n t e rp r i s e  p ro c e s s es  
i nv o l v in g  mo r e  t h an  on e  t yp e  o f  t r ad in g  p a r t ne r .  W i th i n  e a c h  s e gm en t  
a r e  i nd iv i du a l  P IP s .  Th e  P IP  a r ch i t ec tu r e  a l s o  h as  an o th er  tw o  d i f f e r e n t  
l e v e l s ,  w h i ch  a r e  Ac t i v i t i e s  an d  A c t i on s .  In  t he s e  l e v e l s  d i f f e r en t  
a s p e c t s  o f  t h e  P IP  i s  d e s c r ib e d .  

A c c o rd in g  t o  t h e  Ro s e t t a N et  co ns o r t i um  t he r e  i s  fo u r  c r i t e r i a ’ s  
t h a t  a  P IP  h as  t o  po ss e s s  [ 11 ] :  

 
•  P ro v i d e  a  m e as u r a b l e  b us i n es s  ou t c ome  o r  ou tp u t .  

 
•  C on ta in  n on - p r op r i e t a r y b u s in es s  p ro ce s s es .  

 
•  In c l u d e  m or e  t h an  o n e  r o l e  i n t e r a c t ion .  

 
•  St a nd  as  d i s c re t e  un i t s  o f  wo rk  t h a t  c an  be  a t t a c h ed  a nd  

b u i l t  i n t o  o t h e r  P IP s  t o  a c h i ev e  a  l a r ge r  bu s i ne s s  o u t co m e.  
 

S om e ex amp l es  o f  P IP s  a r e  p r e s en t e d  i n  T ab le  1  .  A l l  P IP s ,  
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W eb s i t e  w h i c h  be lon g  in  t he  R os e t t a  Ne t ’ s  f r a m ew o rk ,  wi l l  b e  ea s i l y  
f o un d  a t  R os e t t a  Ne t ’ s  W eb s i t e .  

 
P IP  N u mb e r  P IP  N a me  
P IP  2 A 1  D i s t r i b u t e  N e w  P r o d u c t  In f o r ma t i o n  
P IP  2 A 2  Q u e r y  P r o d u c t  I n f o r ma t i o n  
P IP  2 A 9  Q u e r y  E C  T e c h n i c a l  I n f o r ma t i o n  
P IP  3 A 2  R e q u e s t  P r i c e  a n d  A v a i l a b i l i t y  
P IP  3 A 3  T r a n s f e r  S h o p p i n g  C a r t  
P IP  3 A 4  M a n a ge  P u r c h a s e  O r d e r  
P IP  3 A 6  D i s t r i b u t e  O r d e r  S t a t u s  
P IP  3 A 7  N o t i f y  o f  P u r c h a s e  O r d e r  A c c e p t a n c e  
P IP  3 B 2  N o t i f y  o f  A d va n c e  S h i p me n t  
P IP  3 B 4  Q u e r y  S h i p me n t  S t a tu s  
P IP  4 B 1  A l l o c a t e  In v e n t o r y  
P IP  5 C 1  D i s t r i b u t e  P r o d u c t  L i s t  
P IP  5 C 2  R e q u e s t  D e s i g n  R e g i s t r a t i o n  

T a b l e  1  -  Ex am pl es  o f  P IP s  

T h e  P IP s  a r e  d i v i de d  i n  t o  e i gh t  c lu s t e r s  ea c h  c on t a in i n g  a  
d i f f e r en t  un i t  o f  B2 B c omm uni c a t io n  [ 1 5 ]  wh i ch  th e  m os t  im po r t a n t  w e  
s e e  i t  a t  F i gu r e  4 :  P IP s  '  C l us t e r s :  
 

•  Cl us t e r  0 :  R os e t t aN e t  Su pp or t .  
 

I t  h o ld s  a dmi n i s t r a t i v e  f un c t io n a l i t y .  
•  Cl us t e r  1 :  P a r t n e r  P ro du c t  a nd  S er v i ce  Re v i e w.  

 
H o lds  P IP s  fo r  i n f o r m at io n  ga th e r i n g ,  m a i n t e n an c e ,  d i s t r i b u t io n  fo r  
d e v e l opm e n t  o f  n ew  bu s in e s s  p a r t n e r s  p ro f i l e s  p ro du c t  i n f o rm a t io n  
s ub s c r ip t i o ns .  
 

•  Cl us t e r  2 :  P r od u c t  In f o r m a t i on .  
 
H o lds  P IP s  fo r  d i s t r i bu t io n  a nd  p e r i od i c  u pd a t e s  o f  p r od uc t  an d  de s i gn  
i n fo rm at io n ,  i n c lu d i n g  p r od u c t  c h an ge  n o t i c es  an d  d e t a i l ed  t e c hn i c a l  
s p e c i f i c a t i on s .  
 

•  Cl us t e r  3 :  O rd e r  Ma n a ge m en t .  
 
I t  s u p po r t s  t h e  f u l l  o rd e r -m an a ge m en t  b us i n es s  a r ea ,  f r om  p r i c e  an d  
d e l iv e r y q u o t i n g  t h r o u gh  pu r c ha s e  o rde r  i n i t i a t i on ,  s t a t us  r e po r t i n g ,  
a n d  m an a ge m en t .  Or d e r  i n vo ic in g ,  p a ym e n t ,  an d  d i sc r e p an c y 
n o t i f i ca t i on  a r e  a l so  m a n a ged  u s i n g  th i s  c l us t e r  o f  p ro c e s s e s .  
 

•  Cl us t e r  4 :  In v e n to ry  M a n a ge m e n t .  
 
I t  e n a b l es  i n v en t o ry  m a n a ge m e n t ,  i n c lu d i n g  co l l ab or a t io n ,  
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r e p l e n i shm e n t ,  p r i ce  p ro t e c t io n ,  r ep or t i n g ,  a nd  a l l o ca t i on  o f  
c o ns t r a in ed  p r od u c t s .  
 

•  Cl us t e r  5 :  M ar k e t i ng  In f o r m at i on  M a na ge m e n t .  
 
I t  e n a b l es  c omm un ic a t i on  o f  m a rk e t in g  in f o r m at i on ,  i n c l ud in g  
c a m pa i gn  p l an s ,  l ea d  i n f o rm at io n ,  a nd  d es i gn  r e g i s t r a t i o n .  
 

•  Cl us t e r  6 :  S e r v i c e  a n d  Su pp or t .  
 
I t  p r o v i d es  p os t - s a l e s  t e ch n i c a l  s up po r t ,  s e r v i c e  w a r r an t y s up po r t ,  a nd  
a s s e t  m an a ge m en t  c a p a b i l i t i e s .  
 
 
 

•  Cl us t e r  7 :  M an uf a c t u r in g  
 
I t  e n a b l es  t h e  ex cha n ge  o f  de s i gn ,  c onf i gu r a t i on ,  p ro c es s ,  q ua l i t y ,  a n d  
o th e r  m an uf a c tu r i ng  f l oo r  i n f o r ma t i on  to  s up po r t  a  v i r t ua l  
m a nu f a c t u r in g  e nv i r o nm en t .  

 
F i gu r e  4 :  P IP s  '  C lu s t e r s  

 
E a c h  c lus t e r  i s  t h en  d iv id ed  i n t o  t w o  o r  m or e  s e gm en t s .  E a c h  s e gm e n t  
h o l ds  P IP s  w i th  s im i l a r  fu n c t i on a l i t y .  T he  fo l lo wi n g  d e sc r ib e s  i n  
d e t a i l  ea c h  s e gm e n t  o f  e a c h  c l us t e r  [ 16 ] :  

  Cl us t e r  0 :  R os e t t aN e t  Su pp or t .  
 
•  S e gm en t  0 A :  Ad min i s t r a t i v e .  No t i f i c a t i o n  o f  f a i l u r e .  
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•  S e gm en t  0 C :  T es t ing .  A s yn c h r o no us  Te s t  No t i f i c a t i on ,  
A s yn c h r on ou s  T es t  R eq ue s t  /  Co n f i rma t i on ,  S yn c h r o no us  
T e s t  N o t i f i c a t i o n .  A n d  S yn c h r o no us  Te s t  Qu e r y /  R es po ns e .  
 

  Cl us t e r  1 :  P a r t n e r  P ro du c t  a nd  S er v i ce  Re v i e w.  

•  S e gm en t  1 A :  P a r t ne r  R e v i e w.  P ro v id es  t h e  a b i l i t y  t o  s h a r e  
i n fo rm at io n ,  s uc h  as  l o ca t i ons  an d  c on t a c t s ,  an d  se nd  an d  
r e c e iv e  ac kn o wl ed ge m e n t  o f  r e c e ip t .  
 

•  S e gm en t  1 B :  P r od uc t  an d  S e rv i ce  R e v ie w .  E n ab l e s  su pp l i e r s  
t o  ma n a ge  p r od uc t  i n fo rm at io n  a va i l ab l e  t o  p a r t n e r s  u s in g  a  
s ub s c r ip t i o n  p ro c es s  as  w e l l  a s  e s t ab l i s h  a nd  m ai n t a i n  l i s t s  
o f  p r od u c t s  t ha t  g iv e n  p a r tn e r s  a r e  au t ho r i z e d  t o  s e l l  an d  
l i s t s  o f  pa r t n e r s  t ha t  s e l l  g iv e n  p ro duc t s  

 
 

  Cl us t e r  2 :  P r od u c t  In f o r m a t i on .  
 

•  S e gm en t  2 A :  P r ep ar a t i on  fo r  Di s t r i bu t i on .  En a b l es  
d i s t r i b u t i on  o f  p rod u c t  r e so u r ce s ,  i n c l ud in g  sa l es  c a t a log  
a n d  b as i c  t e ch n i c a l  i n f o r m at i on ,  a nd  ob t a in m en t  o f  ex t e nd e d  
p r od u c t  i n f o r m at i on .  
 

•  S e gm en t  2 B :  P r od uc t  Ch a n ge  N o t i f i c a t i on .  En a b l es  u pd a te  
o f  p r od u c t  r e s ou r c es .  
 

•  S e gm en t  2 C :  P r od uc t  D e s i gn  In f o rm at io n .  En a b l es  r e l e a s e  
a n d  up d a t e  o f  p ro du c t  e n gi n e er in g  d es i gn  i n f o rm at i on .  

  Cl us t e r  3 :  O rd e r  Ma n a ge m en t   
 

•  S e gm en t  3 A :  Qu o t e  a nd  Or d e r  En t r y.  A l l o ws  p a r tn e r s  t o  
ex c h an ge  p r i ce  an d  a v a i l a b i l i t y  i n f o rma t i on ,  qu o t e s ,  
p u r ch a se  o r d er s  a nd  o r d e r  s t a tu s ,  an d  e n a b l es  p a r t n e r s  t o  
s e nd  r eq ue s t e d  o r de r s ,  o r  s ho pp in g  c a r t s ,  t o  o th e r  p a r tn e r s .  
 

•  S e gm en t  3 B :  T r an sp o r t a t i o n  an d  Di s t r i bu t io n .  E n ab l es  
c o mmu ni c a t io n  o f  sh ip p i n g-  a nd  d e l iv e r y- r e l a t e d  
i n fo rm at io n  wi t h  t he  a b i l i t y  t o  ma k e  ch a n ge s  a nd  h a nd l e  
ex c e p t i on s  a nd  c l a im s .  
 

•  S e gm en t  3 C :  R e tu rn s  a nd  F i n an c e .  P ro v i d es  f o r  i s s u an c e  o f  
b i l l i n g ,  p a ym e n t  and  r e co nc i l i a t i o n  o f  d e b i t s ,  c re d i t s  a nd  
i nv o i c es  b e t w e en  pa r tn e r s  a s  w e l l  a s  su p po r t s  p r od u c t  r e tu r n  
a n d  i t s  f i n a n c i a l  imp a c t .  

  Cl us t e r  4 :  In v e n to ry  M a n a ge m e n t   
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•  S e gm en t  4 A :  C o l l ab o r a t i v e  Fo re c a s t i ng .  E na b l e s  
s t an da r d i z a t i on  o f  c o l l ab o r a t i v e  o r d e r  a nd  s a l e s  f o r e c a s t i n g  
b e tw e e n  su pp l y- c h a i n  p a r tn e r s .  
 

•  S e gm en t  4 B :  In v e n t o r y A l lo c a t io n .  Le t s  s e l l e r s  i n f o rm 
b u ye r s  o f  p r od u c t  a l l o c a t i on  d e t e r min ed  t h ro u gh  t h e  
e v a lu a t io n  o f  p r es e t  c r i t e r i a ,  s u ch  as  de m a nd  f o r ec a s t  a nd  
a v a i l ab i l i t y ,  a n d  a l l o ws  bu ye r s  t o  r espo n d  m a nu a l l y  i f  
n e go t i a t i on  i s  n ee de d .  
 

•  S e gm en t  4 C :  In v e n t o r y R e p o r t i n g .  Le t s  b u ye r s  p r ov id e  d a i l y  
i nv e n to r y r e p o r t s  t o  s e l l e r s ,  a l l o ws  s e l l e r s  t o  no t i f y  b u ye r s  
w h e n  r ep o r t s  a re  r e f l e c t e d  i n  t h e i r  r e co r ds  an d  e na b l e s  
s e nd in g  o f  d i s c r ep an c y r e p o r t s .  
 

•  S e gm en t  4 D :  In v e n t o r y R e p l e n i shm e n t .  Fa c i l i t a t e s  i nv e n to r y 
r e p l e n i shm e n t  m ana ge d  b y b u ye r ,  s e l l e r  o r  bo t h  - -  v i a  a  p u l l  
s i gn a l  f r om th e  bu ye r  o r  pus h  no t i f i c a t i on  f r om  th e  s e l l e r  
t h a t  t r i gge r s  a n  o rde r ,  ch an ge ,  s h i p  o r  r e tu r n .  
 

•  S e gm en t  4 E :  S a l es  R e po r t i n g .  Le t s  buye r s  p r ov id e  p e r i od i c  
s a l e s  r e po r t s  t o  p rod u c t  p r ov i d e r s ,  a l l o w s  p r ov id e r s  t o  
n o t i f y  b u ye r s  w h en  r e po r t s  a r e  r e f l e c t e d  i n  t h e i r  r e c o r ds  a n d  
e n a b l es  s e nd i n g  o f  d i s c r ep a n c y r e p o r t s .  

  Cl us t e r  5 :  M ar k e t i ng  In f o r m at i on  M a na ge m e n t .  

•  S e gm en t  5 C :  D e s i gn  W i n  M an a ge me n t  ( EC ) .  En ab l es  d es ign  
r e g i s t r a t i on  wi t h  sup p l i e r s ,  i n c lu d in g  re q u es t s  f o r  de s i gn -
w i n  r e g i s t r a t i on  a t  d i f f e r en t  ph a se s  o f  t h e  d es i gn  c yc l e  a nd  
a w a r d  o f  wi n  b as ed  o n  p r e d ef in e d  c r i t e r i a .  

 
•  S e gm en t  5 D :  S h ip  f r o m S to ck  an d  D eb i t  (E C) .  Su pp or t s  

c r e a t i on  a nd  u s e  o f  m ar k e t i n g  p r o gr ams  an d  d i s t r i b u t i o n  o f  
p r i c in g  in c en t iv e s  t o  p r od u c t  d i s t r i bu to r s .  

  Cl us t e r  6 :  S e r v i c e  a n d  Su pp or t   
 

•  S e gm en t  6 A :  P ro v id e  an d  A dmi n i s t e r  W a r r a n t i e s ,  S e r v i ce  
P a ck a ge s ,  a nd  Co n t r a c t  S e r v i c es .  En a b l e s  r e g i s t r a t i o n  an d  
p r od u c t  w a r r an t y s u p po r t .  

 
•  S e gm en t  6 C :  T e ch n i c a l  Su pp o r t  a nd  S er v i c e  

M a n a gem e n t .  En a b le s  s up po r t  r eq ue s t e r s  t o  s ub mi t  r eq ue s t  
f o r  s up po r t  an d  p r ov id e s  t h e  a b i l i t y  f o r  a n  a u th o r i z ed  
s e r v i c e  p r o v id e r  t o  su bm i t  a  c l a im  t o  t h e  w ar r a n t y p r o v i de r  
f o r  a  co mpl e t ed  r e qu e s t  f o r  su pp or t .  
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  Cl us t e r  7 :  M an uf a c t u r in g   
 

•  S e gm en t  7 B :  M an age  M a nu f a c t u r in g  W O & W IP .  E n ab les  
t h e  r e l e as e ,  ma n a gem e n t  a nd  t h e  ex c h an ge  o f  f a c t o r y 
p r od u c t i on  i n f o rm at io n .  

 
•  S e gm en t  7 C :  Di s t r i b u t e d  M an uf a c t u r ing  

In f o r m a t i on .  Di s t r i b u t e d  m a nu f a c t u r ing  i n fo rm at io n  t o  
s up po r t  p r od u c t  imp r ov em e n t s ,  Q u a l i t y  a n d  w a r r an t e e  
e n t i t l e m en t .  

 
T h us ,  a  P IP  i s  c ha ra c t e r i z ed  f r om  a  num b er  t h a t  h as  
t h re e  p a r t s :  a  n um be r ,  a  l e t t e r  an d  a no t h er  n um b er ,  f o r  
ex a mpl e  3 A4 .  T he  f i r s t  num b e r  i nd i ca t e s  t h e  t e a m.  T hu s  
t h e  P IP  3 A4  i s  i n  t h e  c l us t e r  3 .  Th e  l e t t e r  r e p r es en t s  t h e  s e c t io n  
P IP  3 A4  b e l on gs  t o  s e c t i on  A i n  t h e  c lu s t e r  3 .  Th e  s e co nd  n umb e r  i s  
a  s e r i a l  nu mb e r  t h a t  com pl e t e s  t h e  num b er  o f  P IP .  T hu s ,  P IP  3 A4  i s  
t h e  fo u r t h  P IP  s e c t io n  A  fo r  C lu s t e r  3 .  
 

In  F i gu r e  5  i s  p r es en t ed  a  pu b l i c  b us i ne s s  p ro c es s ,  w h i c h  c o ns i s t s  
o f  s e v en  P IP s  [ 17 ] .  A s  sh ow n  in  F i gu re  5 ,  a  bu ye r  a s ks  t o  b e  i n f o r me d  
b y a  v e nd o r  fo r  t he  p r i c e  a nd  av a i l ab i l i t y  o f  c e r t a i n  p ro duc t s  (P IP  
3 A 2 ) .  H a v in g  r e c e iv e d  no  r ep l y,  t h e  bu ye r  i n i t i a t e s  an  o rd e r  fo rm  ( P IP  
3 A 4 ) .  T h e  s e l l e r  on  th e  o t h e r  h an d ,  a f t e r  a ck no wl e d g in g  th a t  h e  ha d  
r e c e iv e d  t h i s  r eq u es t  s en ds  t h e  i n vo i ce  (P IP  3C 3 )  t o  t h e  b u ye r .  Th e n  
t h e  se l l e r  s en ds  a  r e q u es t  t o  t r a ns f e r  (P IP  3 B1 )  t o  t h e  c a r r i e r .  T h e  
c a r r i e r  i n i t i a t e s  t h e  t r a ns f e r  p ro c es s  an d  in f o r ms  th e  b u ye r  a bo u t  t h e  
s t a t e  o f  t r a nsp o r t a t i on  (P IP  3 B3 ) .  A f t e r  r e c e i v in g  th e  o rde r e d  goo ds ,  
t h e  bu ye r  s e nd s  t h e  s e l l e r  a  n o t i c e  o f  r e c e ip t  (P IP  4 B2 ) .  F i n a l l y ,  t he  
s e l l e r  p r e p ar e s  a  r ep o r t  c h a r g i n g  an d  se n ds  t h e  bu ye r  ( P IP  3C 5 ) .  
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F i g u r e  5 :  E x a mp l e  o f  p u b l i c  b u s i n e s s  p r o c e s s  c o n s i s t i n g  o f  R o s e t t a N e t  P IP s .  

T h e  n ex t  l e v e l  i s  t he  a c t u a l  P IP s  t h a t  i n  t u rn  a r e  d i v i d ed  in to  
a c t i v i t i e s  a nd  a c t i on .  T he  P IP s  d e f i n e  t h e  d i a l o g  in  a  s e r ve r / c l i e n t -
b a s ed  m an n e r .  T h e  m e ss a ge s  ex ch an ge d  be tw e e n  t h e  bu ye r  a nd  s e l l e r  i s  
d iv id ed  i n  t o  a c t i v i t i e s  a nd  a c t i on s .  Be l ow  i s  a n  ex a mpl e  o f  ho w  
e v e r yt h in g  i s  s t ru c tu r e d  f ro m c l us t e r  t o  a c t i on  l e ve l .  

Fo r  Ex am pl e :  
 
C l us t e r  3 :  O rd e r  Ma n a ge m en t  
 
S e gm en t  A:  Q uo te  a n d  O rd e r  E n t r y  
P IP  3 A1 :  R e qu es t  Q u o t e  

A c t i v i t y:  R eq u es t  Q u o t e  
A c t i on :  Qu o t e  Re qu e s t  A c t io n  

A c t i on :  Qu o t e  Co nf i rm a t io n  
 

T h e  d i f f e re n c e  b e tw e e n  a n  a c t iv i t y  a n d  an  a c t i on  i s  t h a t  t h e  
a c t i on  i s  t h e  bu s in es s  m ess a ge s  s en t  be t w e en  th e  d i f f e r en t  t r ad e  
p a r t n e r s .  An  a c t i v i t y  d e f i n es  t he  fu n c t io n  a nd  wh i c h  a c t ion s  a r e  
r e q u i r ed  in  t h a t  f unc t i on  [ 1 8 ] .  

F i n a l l y ,  t h e  do cu me n t a t i on  o f  P IP  s p ec i f i c a t i o ns  i s  d iv i de d  i n  t o  
t h re e  m ai n  p a r t s  d es c r i b i n g  th e  d i f f e r en t  a sp e c t s  o f  t h e  P IP .  Th e se  
p a r t s  a r e  r e f e r r e d  to  as  Bus i n es s  Op e ra t i on a l  Vi e w ( BO V) ,  Fu n c t i on a l  
S e rv i c e  Vi e w ( FS V)  a nd  Im p le m en t a t io n  Fr a m ew o rk  V iew  ( IFV )  [ 1 8 ] .  
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2 . 2 . 1 . 1 .  B us i n es s  O p e r a ti o n a l  V i e w  
 

T h e  BO V  d es c r i b es  a  P IP  f r om a  b us i ne s s  p e r sp e c t iv e .  Th i s  
i n c lu d es  an  i n f o rma l  t ex tu a l  d e s c r ip t i o n  o f  t h e  a pp l i c a t i o n  c on t ex t  o f  
t h e  P IP  a n d  a n  UML a c t i v i t y  d i a g r a m [ 1 9] v i su a l i z in g  th e  P IP .  In  t h a t  
d i a g r am  th e  ro l e s  o f  t h e  b us i n es s  p a r tn e r s  i nv o l v ed  a r e  r e p r e se n t e d  b y 
s wi m - l an e s  an d  a n  a c t i v i t y  n o d e  i s  i n se r t ed  fo r  e v e r y b u s i n es s  
d o cu m en t  t o  b e  ex ch a n ge d .  T h e  f i r s t  ac t i v i t y  o f  su c h  a  d i a g r a m  i s  
s t e r e o t yp e d  wi t h  a  Bu s i n es s  T ra ns a c t io n  T yp e  a c c o r d i n g  t o  UM M [ 20]  
a n d  th e  b us i n es s  doc u m en t s  t o  b e  ex cha n ge d  a r e  v i s ua l i z ed  as  o b j e c t  
f l ow s  [ 21 ] .  F i n a l l y ,  t h e  BOV  s p e c i f i e s  s t a r t  a nd  e nd  s t a t es  o f  a  P IP  
ex e c u t i on  an d  Bus in e s s  P ro c es s  A c t i v i t y  C o n t ro l s  l i k e  T im e  to  P e r fo rm  
f o r  t h e  o v e ra l l  P IP .  T he  m os t  i n fo rm at i v e  p a r t  o f  t h e  BOV  i s  p ro b ab l y 
t h e  bu s in e s s  p ro c e s s  f l ow  d i a g r a m th a t  i l l u s t r a t e s  p ro c es s  a s  a  k i n d  o f  
s t a t e  ma c h i n e .  T h e  b u ye r  a n d  se l l e r  i n  t h e  F i gu r e  6  a r e  r e fe r r e d  to  as  
p a r t n e r  ro l es  [ 18 ] .  
 

 
F i gu r e  6 :  Bus i n es s  O p e r a t i on a l  Vi e w f l o w ch a r t .  

2 . 2 . 1 . 2 .  F u nc t i on a l  S er v i c e  V i e w 

 
Fu n c t io na l  S e r v i c e  V i e w ( FS V )  o r i g ina t es  f rom  a  BO V an d  

d e s c r ib e s  t h e  i n t e r ac t i on s  b e t w e en  th e  n e tw o rk  com po n en t  s e rv i c e s  i n  a  
P IP  s e e  F i gu r e  7 a nd F i gu r e  8 .  I t  i n c l ude s  a l l  t r an s ac t i on  d i a l o gs  i n  t h e  
P IP  a nd  t h e y a r e  d es c r i b ed  b y a  n e t w ork  co mp on e n t  d es i gn  an d  a  
t r an s a c t i on  d i a lo g  s p e c i f i c a t i on .  Fo r  ea c h  ro l e  o f  t h e  BOV  a  com po n en t  
i s  d e f in e d  i n  t h e  FS V th a t  i s  r e s po ns ib l e  fo r  ex c ha n g in g  b us in e s s  
d o cu m en t s  a s  A c t i on s  a nd  co n t ro l  m e ss a ge s  as  S i gn a l s .  Th e  ex c h an ge  
o f  e ac h  m es sa ge  i s  d e t a i l e d  b y M e s s a ge  Ex c h an ge  C on t r o l s  an d  f i n a l l y ,  
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t h e  i n t e nd e d  o r d e r  o f  m es s a ge  ex ch a nge  i s  r ep r es e n t ed  by  a n  U M L 
s e qu e n ce  d i a g r am .  
 

 
F i gu r e  7 :  Fun c t i o na l  S e r v i c e  V ie w  ac t i on  ch a r t .  

 
 
 

 
F i gu r e  8 :  Fun c t i o na l  S e r v i c e  V ie w  f low  c h ar t .  

 

2 . 2 . 1 . 3 .  I m p l e m e n t a t i o n  F r a m ew o r k  V i e w  
 
T h e  IFV  s p e c i f i e s  t h e  a c t i on  m es s a ge  fo r ma t s  an d  co mm un i c a t i on  

r e q u i r em en t s  b e t w ee n  R os e t t a N et  s e rv i c e s  ac c o rd i n g  t o  t he  Ro se t t a Ne t  
Im p l e m en t a t i on  F r am e wo r k  (R N IF) .  I t  s p e c i f i e s  i f  t h e  b us i n es s  
m e ss a ge s  r eq u i r e  a  d i g i t a l  s i gn a l  an d  i f  t h e y n e e d  to  b e  t r a n sp o r t ed  
w i t h  a  S e cu r e  S o cke t  La ye r  ( SS L) .  The  m ain  t a s k  o f  t h e  IFV  i s  t h e  
d e t a i l e d  s p e c i f i c a t i o n  o f  t h e  b us i n es s  d o cu m en t s  t o  b e  ex c h a n ge d  wh i ch  
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i s  do n e  i n  a  XSD - f i l e .  Mo r eo v e r  t h e  IF V  sp e c i f i e s  e nc r yp t i on  d e t a i l s  o f  
t h e  m e ss a ge s  t o  b e  ex c h an ge d .  

2 . 2 . 2 .  D i c t i o na r i e s ,  P r o d u c t  a n d  P a r t n er  C o d e s  
 

A  b i g  s ou r c e  f o r  c on f us io n  i n  B2 B com mu ni c a t i on  i s  t h e  d i v e r s i t y  
o f  t e rmi no lo g y a m on gs t  o r gan iz a t i ons .  T h i s  h a s  c au s ed  a  l o t  o f  
p r ob le ms  w h en  e a r l i e r  e f fo r t s  t o  au t oma t e  b us i n es s  p r o c es s e s  h av e  b e en  
m a d e .  T o  d ea l  wi th  t h i s  p ro b l em  t he  Ro s e t t a N et  o r ga n iz a t i on  h a s  
p r ov id e d  t w o  d i f f e re n t  d i c t i on a r i e s  t o  s p e c i f y a  v a l i d  vo ca b u l a r y f o r  e -
b us in e s s .  Th e r e  i s  o n e  d i c t i o n ar y f o r  b us in e s s  t e r mi no l og y ( BD )  a nd  
o n e  f o r  t e c hn i c a l  t e r mi no lo g y ( T D ) .  Bo th  t he  BD a nd  T D  a r e  ap a r t  f rom  
t h e  hum a n  r e ad a b l e  v e r s i on  r ep r es e n t ed  i n  XM L a n d  DT D f i l e s  [ 1 0 ] .  

T h e  Ro s e t t a N et  Bus in e s s  Di c t io n a r y ( R N BD )  d ef in es  t h e  
f o l l o wi n g  d i f f e r en t  b us i n es s  t e rm in o log i e s .  S in c e  t h i s  d i c t i o na r y i s  
s up po s ed  t o  co v e r  m os t  o f  t he  t e rm ino lo g y u s e d  f o r  w e l l  o ve r  a  10 0  
b us in e s s  p ro c es s es  i t  i s  qu i t e  ex t en s i ve .  Be l o w i s  a  l i s t  o f  t h e  e n t i t i e s  
t h a t  m ak e  u p  t h e  RN BD  [ 2 2] .  T h e re  i s  a n  ex amp l e  o f  en t i t i e s  p r es en t ed  
i n  T ab le  2 .  

 
B u s i n e s s  P r o p e r t i e s  
E x a mp l e  
N a me  D i s c o u n t  A mo u n t  
D e f i n i t i o n  T h e  f i n a n c i a l  a mo u n t  r e p r e s e n t i n g  a  r e d u c t i o n  t o  t h e  

t o t a l  a mo u n t  d u e .  
 
 
 
 
 
 

 

T a b l e  2 :  E x a mp l e s  o f  R N B D  e n t i t i e s  

 
T h e  Ro s e t t a N et  T ec h n i c a l  D i c t i on a r y ( R NT D )  i s  f a r  mo r e  

ex t ens iv e  t h e n  th e  R N BD s i nc e  i t  h a s  t o  ho ld  a  l o t  mo r e  i n f o rm at i on .  
A t  f i r s t  ev e r y i n d us t r y h a d  t h e i r  ow n  T D  b u t  n ow  t h e r e  i s  o n e  c e n t r a l  
T D  t o  c ov e r  a l l  i ndu s t r y n e e ds .  Th e  RN T D  i s  d e s i gn ed  t o  su pp o r t  
u n am bi guo us  an d  au to ma t ed  e l e c t ro n i c  ex ch a n ge  o f  p ro du c t io n  
i n fo rm at io n  [ 1 1 ] .  Th i s  i s  a ch i e v ed  b y s t an da r d i z i n g  t he  se m a n t i cs  u s ed  
t o  d es c r i be  p r od u c t  c h a ra c t e r i s t i c s  a nd  in f o r m at i on .  In  F igu r e  9 ,  w e  c an  
s e e  an  ex am pl e  o f  a  d e f in i t i on  o f  a  p ho to c op i e r :  

 

E n t i t y  In s t a n c e s  
E x a mp l e  
E n t i t y  G l o b a l  C o u n t r y  C o d e  
In s t a n c e  S E  
D e f i n i t i o n  S w e d e n  
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F i gu r e  9 :  d e f i n i t i on  o f  p ho to c op i e r  

 

Fo r  e a ch  c om po n en t  i t  i s  de f in ed  wh i ch  c l as s  i t  b e l on gs  t o  an d  
h o w i t s  p r op e r t i e s  a r e  m e a su r ed  an d  by  w h i c h  un i t  o f  mea s u r em en t  
[ 2 3 ] .  

A d d i t i o na l l y ,  Ro s e t t a N et  p ro du c t  an d  p a r t n e r  c od es  a re  on e  o f  t he  
e f f o r t s  t o  a l i gn  bu s i n es s  p r o c es s e s  b e tw e e n  t r a d i n g  p a r t ne r s .  Th e  
d i c t i on a r i e s  a r e  c r ea t e d  t o  a c t  i n  c on fo r mi t y w i th  t h e  p r odu c t  a nd  
p a r t n e r  c od es .  Th e  f o l lo wi n g  d e f i n i t i on s  a r e  t ak e n  f rom  th e  R os e t t a N et  
h om e p a ge :  

 

•  G l ob a l  Co mp a n y Id e n t i f i e r  — R os e t t aN e t  sp e c i f i e s  t h e  
D a t a  U n iv e r s a l  Num b er in g  S ys t e m ( D- U - N -S® )  fo r  
G l ob a l  Co mp a n y Id e n t i f i e r  i n  i t s  P IP s .  T he  n in e -d i g i t  
D - U - N -S  Nu mb e r  i s  a  w or ld wi d e  s t and a r d  f o r  co mp an y 
i d en t i f i c a t i on ,  d i s t i n gu i s h i n g  u n iq u e  bu s i n es s  l o c a t i on s  
a r o un d  th e  g l ob e  [ 24 ] .  In  F i gu r e  1 0 t he r e  i s  a n  ex amp l e  
o f  a  c e r t i f i c a t e  o f  an  au th o r i z ed  D - U -N - S .  

 

 
F i gu r e  1 0 :  A u th o r i z ed  D- U - N-S  n um be r .  
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•  G l ob a l  P ro du c t  Id e n t i f i e r  — Ro se t t a Ne t  s pe c i f i e s  t h e  
G l ob a l  T r ad e  I t e m  N u mb e r  ( GT IN )  f o r  G lo ba l  P r od u c t  
Id e n t i f i e r  i n  i t s  P IP s .  T h e  GT IN  i s  a  w o r l d wid e  m ul t i -
i nd us t r y s t an d a rd  fo r  t r ad e - i t e m id en t i f i c a t i on .  G T IN s  
a r e  14 -d i g i t  nu mb er s  t ha t  un i q ue l y a n d  g lo b a l l y  
i d en t i f y  p r o du c t s  an d  s e rv i c e s  [ 2 5 ] .  A  G T IN  n um b er  i s  
p r e s en t e d  i n  F i gu r e  1 1 .  

 

 
F i gu r e  1 1 :  G T IN  nu mb e r  

 
•  G l ob a l  C l as s  Id e n t i f i e r  — Ros e t t a Ne t  s p e c i f i e s  t h e  

U n i t ed  N a t io ns /S t an d a rd  P ro du c t  an d  S e rv i c e s  Co de  
( U N /SPSC )  f o r  Gl ob a l  C l as s  Id e n t i f i e r  i n  i t s  P IP s .  T h e  
U N /SPSC  i s  an  o p en ,  g l ob a l  co mmo di ty  c o d e  s t an d a rd  
f o r  c l as s i f yi n g  p r od u c t s  a nd  s e rv i c e s .  I t e m s  a r e  
c l as s i f i e d  us i n g  n um b er s  d e r iv e d  f ro m th e  s ys t em ' s  
f i ve - l e v e l  h i e r a r chy  i n  w h i ch  t wo  d i g i t s  a r e  a s s i gn e d  
a t  ea c h  l ev e l  [ 2 6 ] .  In  F i gu r e  12  i s  sh ow n  a  t a b l e  o f  
U N /SPSC  n um be r s .  

 
 

 
F i gu r e  1 2 :  Sa mp le  o f  UN /SPSC  n umb er .  

 

2 . 2 . 3 .  R o s e t ta N e t  I m p l e m e n ta t i on  F r a m e w o r k  

 
N ex t  t o  t h e  P IP s  t he  Ro se t t a Ne t  Im p l em e n t a t i on  F r am e wor k  

( R N IF)  i s  t h e  mo s t  i mp or t an t  p a r t  o f  t h e  R os e t t a N et  s t a nd a r d .  T h e  
R N IF  i s  a  c en t r a l  do c um e n t  f o r  o r ga n iz a t i on s  t h a t  p l a n  t o  im p l em en t  a  
R os e t t a N et  s o l u t i on .  Ro s e t t a N et  m ak es  u s e  o f  a  nu mb e r  o f  o t he r  
s t an da r ds  l i k e  M IM E  an d  H TT P  an d  the  r e l a t i o ns  b e t w e en  th e se  
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s t an da r ds  a r e  d e s c r i b ed .  Th e  f un c t io n a l i t y  o f  R N IF  c a n  b e  d i v i de d  in to  
t h re e  m ai n  c a t e go r i e s :  bu s in e s s  m es sage  p a c k a gi n g ,  p ro to c o l  s t a c k  a nd  
s e c u r i t y  [ 1 1 ] .  

 

2 . 2 . 3 . 1 .  R os e t t a N e t  B u s i n e s s  M es s a g e  
 
T h e  h e a r t  o f  R N IF  i s  t h e  Ro se t t a Ne t  Bu s i n es s  M e ss a ge ,  wh i ch  

g r o u ps  t he  o p e r a t i on a l  c on t e n t  o f  t h e  m e ss a ge  (b us i n es s  p a yl o a d ) ,  t h e  
c o mp ou nd s  o f  t h e  he a d e r  a nd  o th e r  e l em e n t s  s u ch  as  t h e  op t i on a l  
d i g i t a l  s i gn a t u r e ,  wh i ch  mu s t  b e  t r ans fe r r e d  a s  un i t s  b e t we e n  t he  t wo  
s id e s  i n t e r a c t .  R ose t t a N et  b us i n es s  me s s a ge  i s  i nd ep e nde n t  o f  t r an sp o r t  
p r o t oc o l s .  

R N IF  s e t s  u s a ge  o f  t h e  M ul t i pu r po s e  In t e r n e t  M ai l  Ex te ns io ns  
( M IM E )  mul t i pa r t  /  r e l a t ed  t o  t h e  ba s i c  f o ld e r  s t r u c tu r e  t h a t  
e n c a ps u l a t es  t h e  e l e m e n t s  o f  a n  o pe r a t i on a l  R os e t t a n e t  me s s a ge .  
Fu r th e rm o re  u s i n g  t h e  S e c ur e  M ul t i p u r p os e  In t e rn e t  Ma i l  Ex t en s io ns  (S  
/  M IM E )  v . 2  mul t i pa r t  /  s i gn ed  an d  a pp l i c a t i on s / pk sc s7  m im e  a nd  
e n v e l op e -d a t a  fo r  d i g i t a l  s i gn a tu r e  an d  e mb e dd i n g  co n t en t ,  
r e s p ec t iv e l y.  

T h e  b as i c  co mp on en t s  o f  a  R os e t t a N et  m es sa ge ,  a s  s ho wn  in  
F i gu r e  1 0 ,  en c l os ed  i n  a  M IM E  f i l e  t ha t  co n t a i ns  t h e  h e ad e r s  a nd  
b us in e s s  c on t en t .  As  i t  i s  a l so  s ho wn  in  F i gu r e  1 3 ,  p a r t  o f  t h e  c on t en t s  
( p a yl o a d )  p ro v id e s  s up po r t  fo r  o p t i on a l  a t t a c hm en t s .  Th e  t h re e  
h e a d i n gs  (P r e amb le ,  D e l i v e r y a n d  S e rv i c e )  a r e  s ep a r a t e  i n s t an c es  o f  
X M L d o c um en t s ,  wh i ch  s e t  o u t  s ha p es  f r om RN IF  s p e c i f i c a t i on s .  T h e re  
a r e  t h r ee  t yp e s  o f  he a d e rs :  

 
•  P r e amb l e :  T h i s  h e ad e r  i d e n t i f i e s  t h e  s t a nd a rd  wi t h  wh i ch  

t h i s  m e ss a ge  s t r u c tu r e  i s  co mpl i an t .  
 

•  D e l i v e r y H e a d e r :  Th i s  h e a de r  i d e n t i f i e s  m e ss a ge  s e nd e r  an d  
r e c ip i en t  an d  me ssa ge  i n s t a n ce  i n fo rm at io n .  T h i s  
i n fo rm at io n  i s  p l a ce d  s e p ar a t e l y f r o m  t h e  S e r v i c e  H e ad e r ,  
i n  o rd e r  t o  a l l ow  ac c e s s  t o  t h e  i n f o r ma t i on  b y a  H u b  wh en  
t h e  S e r v i c e  H e ad e r  i s  e nc r yp t e d .  
 

•  S e rv i c e  He a d e r :  Th i s  h ea d e r  i d en t i f i e s  t h e  P IP ,  t he  P IP  
i n s t a n c e ,  t h e  a c t i v i t y ,  a n d  t h e  a c t i o n  to  wh ic h  th i s  m ess age  
b e lo n gs .  

 
T h es e  h e a de r s  a r e  u s ed  b y t h e  r e c i p i en t  t o  d e t e rm in e  th a t  i t  i s  a  

R os e t t a N et  b us in es s  m e ss a ge  an d  wh a t  v e r s i on  o f  t he  R N IF  th a t  i s  
u s ed ,  t h e  c on t ex t  o f  t h e  m es sa ge  a nd  to  i d en t i f y  t h e  s e nde r  f o r  
a u th e n t i c a t i o n  an d  a u th o r i z a t i on .  
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F i g u r e  1 3 :   B a s i c  c o mp o n e n t s  o f  t h e  R o s e t t a N e t  b u s i n e s s  me s s a g e .  

 

2 . 2 . 3 . 2 .  S ta c k  P r o t o c o l s  

 
T h e  Ro s e t t a N et  bu s i n es s  m e ss a ge s  p as s e d  b e t w ee n  th e  t wo  

ex t r e m es  Ro se t t a Ne t  co n t a c t  ( e nd po i n t s ) .R N IF  s u pp o r t s  H T TP  o ve r  SS L 
( H T TPS )  a nd  SM TP ,  bu t  a l l o ws  in c lus io n  o f  o th e r  t r ansp o r t  p ro to c o l s  
s u ch  as  FTP .  T he  p r o to co l  s t a ck  i n  a  R os e t t a N et  en d  c om mu ni c a t i on  
o c c u rs  i n  F i gu r e  14 .  
T h e  sp e c i f i c a t i o ns  d e f i n e  f o r m at s  fo r  R N IF  M e s sa ge s  R ec o gn i t i on  
T a k en  (R e c e ip t  A ck n ow le d ge me n t )  a nd  M e ss a g in g  Ex c e p t io n  
( Ex c ep t io n  M ess a ge s ) ,  wh i ch  a r e  ca l l ed  Op e r a t i on a l  S i gna l s  ( Bus i n es s  
S i gn a l s ) .  Op e r a t i ona l  s i gn a l s  a r e  u se d  t o  e ns u r e  r e l i ab l e  m e ss a ge  
t r an s f e r .  A l so ,  RN IF  d e f i n e  s t an da r d i z e d  s e qu e nc e s  o f  ex c h a n ge d  
m e ss a ge s  i n c l ud i n g  t im e  co ns t r a i n t s  an d  th e  f l o w  o f  m ess a ge s  i n  
R os e t t a N et  P IP s .  Th e  f l o w  i s  t h e  l o g i ca l  s eq u en c e  o f  s t e ps  r eq u i r ed  to  
ex e c u t e  a  P IP  a nd  co n t a i ns  ex c e p t i on s  o r  e r r o r  c on d i t i on s  t h a t  c a n  
o c c u r  a t  an y s t ep  o f  ex ec u t io n .  T h er e  i s  b as i c a l l y  f o u r  wa ys  o f  
c o mmu ni c a t io n  us ed  b y t h e  Ro s e t t a N et  s t a nd a r d  an d  th a t  i s :  
 

•  A s yn c h r on ou s  S in g l e - A c t i on  A c t iv i t y:  O n e  m e ss a ge  i s  s en t  a nd  
r e c e iv e d  b y a  t r a d in g  p a r t ne r .  No  t im eo u t  r e q u i re m en t s  ha v e  t o  
b e  fu l f i l l e d .  
 

•  A s yn c h r on ou s  T wo- A c t io n  A c t iv i t y:  A  r e qu e s t  i s  s en t  t o  a  
t r ad in g  p a r tn e r  a nd  a  r es po ns e  i s  s en t  f r om  t h e  t r a d in g  p a r t ne r  
b a c k  to  t h e  i n i t i a to r .  No  t im e ou t  r eq u i r e m en t s  h av e  t o  b e  
f u l f i l l e d .  
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•  S yn c h r on ou s  S in g le - A c t io n  A c t iv i t y:  O n e  m es s a ge  i s  s en t  an d  

r e c e iv e d  b y a  t r a d in g  p a r t ne r .  T im e ou t  r e qu i re m en t s  h ave  to  b e  
f u l f i l l e d .  

 
•  S yn c h r on ou s  T wo -A c t i on  A c t iv i t y:  A  r e q u es t  i s  s e n t  t o  a  t r a d i n g  

p a r t n e r  a nd  a  r es pon s e  i s  s en t  f ro m t he  t r a d i n g  p a r t n e r  ba c k  t o  
t h e  i n i t i a t o r .  T im eo u t  r e q u i re m en t s  ha v e  t o  be  fu l f i l l e d .  

 
O n e  asp e c t  p r io r  i s  T i m eo u t .  T im eo u t  i s  sp e c i f i e d  fo r  d i f f e r e n t  

a c t i on s  i n  a  P IP  a nd  i t  co r r es po nd s  t o  t h e  l im i t  o f  t im e  t he  t r a d e  
p a r t n e r  h as  t o  p r odu c e  a  r ep l y t o  a  bus in e s s  m ess a ge .  

 
F i g u r e  1 4 :  S t a c k  P r o t o c o l  

2 . 2 . 3 . 3 .  S ec u r i t y  

 
T h e  sp e c i f i c a t i o ns  i n c lu d e  RN IF  a n s we r s  f o r  a u th e n t i c a t i o n ,  

a u th o r i z a t i on ,  e nc ryp t i o n  an d  n on - wa iv e r  i s  e s s en t i a l  t o  co n du c t  s e cu r e  
e l e c t r on i c  t r an s ac t io ns  o v e r  t h e  In t e r ne t .  

A u th en t i c a t i on  i s  t h e  p r o ce s s  o f  v e r i fy i n g  t h a t  a  p a r tn e r  h a s  a  
s p e c i f i c  i d e n t i t y .  RN IF  d e t e rmi ne s  t h e  us e  o f  d i g i t a l  s i gna t u r e s  t h a t  a r e  
c o mp at ib l e  wi t h  t he  r e qu i r em e n t s  o f  S  /  M IM E  N. 2  a nd  as so c i a t ed  
d i g i t a l  c e r t i f i c a t es  i s s u ed  b y a  t ru s t ed  t h i rd  en t i t y .  

A u th or i z a t i o n  i s  t he  p e rmi s s i on  g r a n t ed  t o  t h e  s en d i n g  s id e  t o  
s e nd  a  p a r t i cu l a r  me s s a ge .  R N IF  d e t e rm in es  fo r  t h e  p u rpo s e  o f  e na b l i n g  
t h e  us e  o f  d i g i t a l  s i gn a t u r es  t h a t  a r e  co mp at ib l e  wi t h  t h e  r e q u i r em en t s  
o f  S  /  M IM E  N. 2  an d  a s s o c i a t ed  d i g i t a l  ce r t i f i c a t es .  

N o n - r e nu n c i a t i on  i s  t o  e ns u r e  t ha t  a  pe r s on  o r  a  s e rv i c e  ac t u a l l y  
s e n t  o r  r e c e i v ed  a  m e ss a ge .  Fo r  ex amp l e ,  t h e  s e nd e r  o f  a  m es sa ge  
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c a n no t  de n y t h a t  h e  s en t  t h a t  m es sa ge .  T h i s  i s  kn ow n  a s  no n -
r e n un c i a t i o n  o f  t h e  so u r c e  an d  c on te n t .  S i mi l a r l y ,  t he  m es s a ge  
r e c ip i en t  c an no t  d en y t h a t  i t  r e c e iv e d  t h e  m e ss a ge .  T he  ca s e  w a s  
c l as s i f i e d  as  n o t  ma k in g  t h e  w a i v er .  D i g i t a l  s i gn a tu r es  a r e  a t t a c h ed  t o  
m e ss a ge s  s en t .  Th e i r  p u r po s e  i s  t o  en su r e  t h e  n on - w ai ve r  o f  b o t h  t h e  
s ou r c e  a nd  t h e  co n te n t  a nd  th e  r e c e p t io n .  Th e  l a t t e r ,  i n  pa r t i c u l a r ,  i s  
a c h i e v ed  t h r ou gh  re c o gn i t i on  o f  a  s i gn e d  r e c e i p t .  Th e  use  o f  d i g i t a l  
s i gn a tu r e s  i s  a l so  he l p f u l  i n  de t e c t i n g  u n au th o r i z ed  mo d i f i c a t i o ns  o f  
m e ss a ge s ,  t hus  en su r in g  d a t a  i n t e g r i t y .  

F i n a l l y ,  t h e  R N IF  e n su r e s  co n f i de n t i a l i t y  t h r ou gh  en c r yp t i on  
u s i n g  S  /  M IM E  f i l e s  fo r  T r ad e  D o cum e n t s .  Co nf id e n t i a l i t y  r e q u i r es  
t h a t  on l y t h e  p a r t i e s  i nv o l ve d  in  a  bu s i n es s  p r o c es s  i s  a b l e  t o  r e a d  th e  
d o cu m en t s  ex ch an ge d .  

 

2.3. Summary 
 

Fo c us in g  on  e l e c t ro n i c  b us i n es s  i n t e r f a c e s  i n  t h e  s up p l y c h a in  o f  
IT  a n d  e l e c t r on i c  co mp on e n t s ;  R os e t t aN e t  i s  t r yi n g  t o  d eve l op  a  j o i n t  
o p e r a t i on a l  en v i ro nm e n t  i n  w h i c h  c omp a n i es  i n  t h es e  i ndu s t r i e s  c an  
w o r k  t o ge th e r  e f f i c i e n t l y .  Fu tu r e  p l a ns  o f  Ro s e t t a N et  i n c l ud e  ex pa ns io n  
t o  o t he r  s up p l y c h a i ns .  

R os e t t a N et  f r a m ewo r k  p ro v id e s  tw o  d i c t i on a r i e s ,  o n e  fo r  b us in e s s  
a n d  on e  fo r  t ec hn i ca l  t e rm,  t o  i d en t i f y  p ro p e r t i e s  t h a t  r e l a t e  t o  
p r od u c t s ,  c om p an i es  an d  t r a d es .  Th e se  d i c t i o n ar i es  a r e  t he  b as i s  f o r  t h e  
P IP s ,  w h i ch  d e s c r ib e  s e qu e nc e s  o f  s t ep s  f o r  c a r r yi n g  o u t  i nd iv i du a l  
t r an s a c t i on s .  A l s o ,  f o r  t h e  ex c ha n ge  o f  Ro s e t t a N et  P IP  m es s a ge  i s  
d e s i gn a t e d  a n  i mple m e n t a t i on  f r a m ewo r k ,  wh i c h  p ro v id es  t h e  t e c hn i c a l  
i n f r a s t ru c t u r e  r eq u i r e d  fo r  imp l em en ta t i o n  o f  P IP s .  

T h i s  c h ap t e r  h as  i n t r od uc e d  us  t o  R ose t t a N et  s t a nd a r ds  an d  
h i gh l i gh t s  t h e  b a s i c  c on c e p t s  an d  p e r sp e c t iv e s .  T h e  kn owl e d ge  o f  t h es e  
c o n c ep t s  i s  c r u c i a l  f o r  b e t t e r  u nd e rs t an d i n g  t he  R os e t t a Ne t  s t a nd a rd s ,  
w h ic h  th i s  t h e s i s  i s  b as e d  on .  Th e  n ex t  c h ap te r  w i l l  d i s cus s  t h e  
Bu s i n es s  P r oc e s s  M a n a gem e n t  v i su a l i z e d  b y Bu s i ne s s  P r o c e s s  Mo d e l i n g  
N o ta t io n  ( BPM N ) .  
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3. Business Process Modeling Notation 
 

 

 

T h i s  s e c t i on  s t ud i es  Bus i n es s  P r oc e s s ,  f o cu s in g  on  v i s u a l i z i n g  
p r o c es s e s  t h ro u gh  g r a p h i c a l  no t a t i o ns .  I t  b r i e f l y  d e mo ns t r a t es  t he  
p r in c i p l es  o f  Bu s i ne s s  P r o ce s s  M od e l in g  a nd  p r e se n t s  Bus in e s s  P r o c es s  
M od e l in g  N o t a t i on  ( BP MN ) .  BP M N i s  a  c r uc i a l  p a r t  o f  t h i s  t h es i s  a s  i t  
i s  u s e d  t o  v i su a l i z e  Ro s e t t a N et  P IP s  ‘m e ss a ge  ex c ha n ge  b e tw e e n  t h e  
i nv o l ve d  s i d es .  In  t h i s  ch a p t e r  i s  em pha s i z e d  th e  c on c e p t s  a nd  t h e  
d e s i gn i n g  e l em e n t s  o f  BPM N.  

 

3.1. Business Process Management 

 
Bu s i n es s  p r o c es s  ma n a ge m en t  ( BP M )  i s  a  me th od ic a l  a pp ro a c h  to  

c o mp r i s e  an  o r ga n iz a t i on ' s  p r o g r es s  mo r e  e f f e c t iv e ,  w e l l  o r ga n iz e d  a nd  
m o re  ad a p t i v e  t o  t he  c on t in uo us  ch a n ge s  o f  t h e  en v i ro nme n t .  T h e  t e rm  
b us in e s s  p ro c es s  r e f e r s  t o  a  s e t  o f  a c t i v i t i e s  t h a t  s ho u ld  be  a c h i ev e d  in  
o r d e r  t o  s e r v e  a  s pe c i f i c  o r ga n iz a t i ona l  go a l .  BP M t a r ge t s  o n  
c o l l i ma t i n g  a l l  a spe c t s  o f  an  o r ga n iz a t io n  wi t h  w h a t  c l i en t e l e  n e ed s  an d  
w a n t s  [ 27 ] . T he  t a r ge t  o f  BPM  i s  t h e  r ed u c t i on  o f  t he  e r r o r s  an d  l a c k  o f  
c o mmu ni c a t io n  c aus e d  b y h u m a n  an d  co n c en t r a t i n g  in v es to r s  on  t he  
r e q u i r em en t s  o f  t h e i r  r o l es .  BPM  t ak e s  t h e  r o l e  o f  a  m a nage m e n t  en t i t y ,  
w h ic h  i s  co nc e r ne d  w i th  u ph o l d in g  a nd  en h an c i n g  an  o r ga n iz a t i on ' s  
o p e r a t i on s .  S t ud i e s  im p l i e d  t h a t  BPM  m a k es  o r ga n iz a t i ons  t o  i n c r ea s e  
c u s t om e r  sa t i s f a c t i o n ,  i mp ro v e  p ro du c t  q u a l i t y ,  a n d  r a i s e  d e l i v e r y 
s p e ed  an d  r ed u c e  t im e - t o -m a rk e t  s p ee d  [ 28 ] .  BP M i s  c on s id e r e d  as  a  
l i n k  o f  t h e  l i n e -o f -b us in e s s  a nd  t h e  IT  d ep a r t m en t  wi t h in  a  c om pa n y.  

BP M p ro v id e s  t h r ee  d i f f e r e n t  k i nd s  o f  BPM  f r a me w or ks .  
H o r i z on ta l  f r am e wo r ks  a r e  ge n er a l l y  e m ph as i z ed  o n  t e c hn o l o g y a n d  t he  
r e u s e ,  a nd  co p i n g  w i t h  t h e  d es i gn  an d  th e  d e ve lo pm en t  o f  bu s i ne s s  
p r o c es s e s .  V e r t i c a l  BPM  f r a me w or ks  co n c en t r a t e  o n  p a r t i c u l a r  s e t s  o f  
c o o rd i n a t e d  t a sk s  ba s e d  on  p r e -b u i l t  t em pl a t e s  t h a t  c a n  b e  e a s i l y  



Business Process Modeling Notation 
 

Evangelos Papathanasiou Transformation Services Laboratory University of Crete 
  

39 

c o n f i gu r ed  an d  de p l o ye d .  Fu l l - s e rv i c e  BPM  s u i t e s  ha v e  f i v e  b as i c  
c o mp on e n t s  [ 2 9 ] :  

 

•  P ro c e ss  d i s co v er y a n d  p ro j e c t  s c op in g  
•  P ro c e ss  mo d e l i n g  an d  d es i gn  
•  Bu s i n es s  ru l es  e n g in e  
•  W o r k f lo w  e n g in e  
•  Si mul a t io n  a nd  t e s t i n g  

 

In  F i gu r e 1 5  i s  d emo ns t ra t ed  a  BP M su i t e ,  w h i ch  s ho ws  ho w  
b us in e s s  p ro c es s  ma n a ge m en t  ( BP M )  to o l s  c a n  be  u s ed  t o  im p l em en t  
b us in e s s  p ro c es s es  t h ro u gh  t h e  o rc h es t r a t i on  o f  a c t i v i t i e s  b e tw e e n  
p e op l e  an d  s ys t e m s  [ 30 ] .  

 

F i g u r e  1 5 :  E x a mp l e  o f  B u s i n e s s  P r o c e s s  M a n a ge me n t  ( B P M )  S u i t e .  

 

In  o r d e r  t o  a l i gn  t he  a sp e c t s  o f  an  o r ga n iz a t i on ,  BP M o f fe r s  s om e  
a c t i on s .  T h es e  a c t i o ns  c an  b e  g ro up e d  in to  s ix  c a t e go r i e s  su c h  a s  
v i s i o n ,  d es i gn ,  mo de l i n g ,  ex e cu t io n ,  mo n i to r i n g ,  a nd  o p t im iz a t io n .  
E v e r y a s p e c t  o f  t h es e  a c t i v i t i e s  i s  v e ry  c r u c i a l ,  b e c au s e  i t  a l l ow s  
o r ga n iz a t io ns  an d  in d us t r i e s  c on t in ua l l y  s t r e aml i n e  a nd  op t im iz e  t h e i r  
p r o c ed ur e s  t o  e ns u re  t h a t  t h e y a r e  t u n ed  t o  t h e i r  m a rk e t  ne e d .  

T h e r e a f t e r ,  i t  w i l l  b e  i l l u s t r a t ed  t h e  as s e t s  o f  Bu s i n es s  P r o c e s s  
M od e l in g  a s  t h e y a r e  a  c on s t r uc t in g  too l  f o r  t h i s  t h es i s .  
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3.2. Business Process Modeling 

 
T h e  t e r m bu s in e s s  p r o c es s  r e f e r s  t o  a  c o l l e c t i on  o f  i n t e r re l a t e d ,  

s t ru c t u re d  a c t iv i t i e s  o r  t a s ks  t ha t  p ro du c e  a  sp e c i f i c  p ro du c t  o r  s e r v i c e  
( s e rv e  a  c e r t a i n  goa l )  f o r  a  c e r t a in  c l i e n t  o r  c l i e n t s .  A  b us in e s s  p ro c es s  
c a n  b e  b ro k en  d o wn  i n t o  se v e ra l  su b -p r o c es s e s ,  w h i c h  ha v e  t he i r  ow n  
p r op e r t i e s ,  b u t  n e ve r th e l es s  co n t r i bu t e  t o  t h e  o b j e c t iv e  o f  t h e  c e n t r a l  
p r o c es s .  T he  an a l ys i s  o f  bus in e s s  p ro ce s s es  t yp i c a l l y  i n c lu d es  t h e  
m a pp i n g  o f  p r o ce s se s  an d  su b- p ro c es se s  t o  t h e  l e v e l  o f  an  a c t i v i t y .  T h e  
b us in e s s  p ro c es s  mo d e l  i s  a  mo de l  o f  o n e  o r  mo r e  bu s in es s  p ro c es s es  
a n d  d e t e rmi n es  w ays  i n  w h i c h  t h e  d i f f e r e n t  f un c t io ns  t o  f u l f i l l  t he  
o b j e c t iv es  o f  an  o rga n iz a t io n .  Su c h  a  m od e l  r em ai ns  a n  ab s t r a c t  
c o n c ep t  an d  d ep e nds  o n  th e  i n t en de d  us e .  I t  i s  a b l e  t o  d esc r ib e  t h e  
w o r k f lo w o r  t h e  i n t e g r a t i o n  b e t we e n  bu s i n es s  p r o c es s e s .  I t  c a n  b e  
m a nu f a c t u r e d  a t  mu l t i p l e  l ev e l s .  T h e  w o r k f lo w ( wo r k f low )  i s  a  d i sp l a y 
a  s e r i e s  o f  f un c t io ns  t h a t  a r e  t h e  w o rk  o f  a  m a n ,  a  s im pl e  o r  com pl ex  
m e c ha n i sm,  a  g r o up  o f  p e op le  o r  an  o r ga n iz a t i on  o f  p e op l e  o r  
m a c h in e s .  

T h e  Bu s in e s s  P ro c es s  Mo d e l i n g  ( BPM )  us e d  in  t h e  f i e l ds  o f  
s ys t e ms  en g in e e r i ng  a n d  so f t w a r e  e n gin e e r i n g  an d  i s  t h e  p r o c es s  o f  
s c h em at i c  p r o ce s s es  o f  an  en t e r p r i s e  so  t h e y c a n  b e  a n a l yz ed  an d  
i mp ro v ed .  Bus in e s s  a n a l ys t s  a nd  m an age r s  wh o  t r y  t o  im pr o v e  t h e  
q u a l i t y  a n d  e f f ec t iv e n es s  o f  b us in es s  p r o c es s e s  us u a l l y  p e r f o rm  th e  
m od e l in g .  T h e  op t im iz a t io n  o f t en  r eq u i r es  t h e  us e  o f  i n fo r m at io n  
t e c hn o lo g y,  s o  t he y  c a n  c r e a t e  su c c es s f u l  m od e l s .  Th e  mod e l in g  c ou ld  
b e  c re a t ed  w i th  t h e  Mo d e l i n g  To o l s .  Bu s i n es s  m od e l in g  to o l s  g i ve  
c o mp a n i es  t h e  ab i l i t y  t o  mo d e l  b us i n es s  p r o c es s e s ,  im p l em e n t  a nd  
ex e c u t e  t h es e  m od e l s  i n  p e r fe c t io n .  As  a  r es u l t ,  bu s in e s s  m od e l in g  
t oo l s  c a n  p ro v id e  t r a n sp a r en c y i n  bu s in e s s  p r oc e s s es ,  a s  w e l l  a s  t h e  
c o n c en t r a t i o n  o f  co r p o r a t e  bu s in e s s  mo d e l s  a nd  ex e cu t ive  s i z es .  As  
t h e y g i v e  t h e  o pp or t un i t y  o f  mo d e l i n g  a n d  s im ul a t io n ,  t o o l s  a l l o w us e r  
t o  h av e  a  p r e - i mpl em e n t a t i on .  O p t i miz a t i on  i s  a va i l ab l e  a f t e r  t h e  
p e r f o r ma n c e ,  b a se d  o n  an a l ys i s  o f  a c tua l  f i gu re s  a s  ex e c u te d .  

T h e  c r u c i a l  p a r t  o f  BP M i s  t h e  ab i l i t y  t o  mo de l  t h e  p ro c es s  i n  a  
g r a p h i c  wa y.  T h e  g r a p h i cs  a r e  c a l l e d  b us in e s s  mo d e l i n g  d i a g r am s .  T h e  
b us in e s s  mo d e l i n g  d i a g r am s  a r e :  

•  U s e  c a s e  d i a g r am s  
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•  A c t i v i t y  d i a g r am s  
 

T h e r e  a r e  som e  a l so  bus in e s s  mo d e l i ng  t e c hn i qu e s  wh i ch  a r e :  

•  Bu s i n es s  P r oc e s s  M od e l in g  N o t a t i on  ( BP MN )  
 

•  C o gn i t i o n  en h an c ed  N a tu r a l  l a n gua ge  In f o r m a t i on  A n a l ys i s  
M e th od  ( Co gN IA M )  
 

•  Ex t e nd e d  Bus in es s  M od e l in g  La n gu a ge  (x BM L)  
 

•  E v en t -d r i v en  p ro c es s  c h a in  (EP C)  
 

•  IC A M  D E Fi n i t i o n  ( ID E F0 )  
 

•  U n i f i e d  Mo d e l i n g  La n gu a ge  ( U M L) ,  e x t en s io ns  fo r  bu s i ne s s  
p r o c es s e s  su c h  as  Er i ks s on -P e nk e r  

 

F i n a l l y ,  t h e  s o f t w ar e  su i t e  o f  b us in es s  mo d e l i n g  p r ov i d es  
p r o gr am min g  in t e r fa c e s  ( w e b  s e r v i c es  a p p l i c a t i o n  p ro gr am  i n t e r f a c es )  
t h a t  a l l o w  b us i n es s  a pp l i c a t i on s  t o  b e  b u i l t  i n  s uc h  a  wa y so  as  t o  
s t im u l a t e  t h e  o p e ra t i o n  o f  BP M.  T h i s  e l em e n t  i s  o f t e n  r e f e r r e d  t o  a s  t h e  
d r iv i n g  fo r c e  o f  t he  BPM  s of tw a r e  su i t e .  Th e se  p r o gr amm in g  l a n gu a ges  
f o r  BPM  i n c lu d e  som e  mo d e l s  an d  sp ec i f i c  l an gu a ge s :  

•  BP MN 
 

•  Bu s i n es s  P r oc e s s  Ex e c u t i on  La n gu a ge  ( BP E L) ,  
 

•  W eb  S e rv i c e s  C ho re o gr a p h y D e s c r ip t i o n  La n gu a ge  (W S -
C D L) .  
 

•  X M L P r o ce ss  De f i n i t i o n  La n gu a ge  ( X PD L) ,  
 

•  A r c h i t e c tu r e  o f  In t e g r a t e d  In f o r m at i on  S ys t e ms  ( AR IS ) ,  
 

•  J a v a  P r o ce s s  D e f i n i t i o n  La n gu a ge  ( J BP M) ,  
 

O t he r  t e ch no lo g i es  r e l a t e d  t o  bu s i ne s s  m od e l in g  in c l ud e  th e  
m od e l - d r iv e n  a r ch i t e c t u r e  an d  s e rv i c e - o r i e n t ed  a r ch i t ec tu r e .  

In  t h e  nex t  s e c t i on  w e  d i s c us s  t h e  b as i c  p r in c ip l e s  a ro un d  
Bu s i n es s  P r oc e s s  M od e l in g  N o t a t i on  ( BP MN )  th a t  wi l l  be  t h e  b as i s  f o r  
o u r  bu s i ne s s  p r oc e s s e s ,  w h i c h  d es c r ib e  Ro s e t t an e t  P ips .  
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3.3. Business Process Modeling Notation Perspective 
 

T h e  Bu s in e s s  P ro c es s  M an a ge m en t  In i t i a t i v e  ( BPM I)  h a s  
d e v e l op ed  a  s t an d ar d  Bus i n es s  P ro c e s s  M od e l in g  N o t a t i on  ( BP MN ) .  
BP MN  s u c c ee d  in  be c o min g  wi d e l y a c c e p te d  a s  a  g r ap h i c  n o t a t i on  o p en  
s t an da r d  f o r  s e r v i ce - o r i e n t ed  a rc h i t e c t u re  an d  p ro c es s  mo d e l i n g .  T he  
BP M I N o ta t i on  W or k in g  G ro up ’s  p r i ma r y go a l  o f  t h e  BPM N  ef f o r t  w as  
t o  c r e a t e  a nd  g iv e  a n  o p en  s t a nd a r d  t ha t  i s  e as i l y  u n d e rs t a n d ab le  an d  
u s e ab l e  b y a l l  u s e r s  wh o  a r e  i n vo l v ed ,  f r om th e  a n a l ys t s  w h o  d es i gn  t h e  
i n i t i a l  p l a ns  o f  t h e  p r o c es s e s ,  t o  t h e  IT  de v e l op e rs  wh o  a r e  r es po ns ib l e  
f o r  im p l em e n t i n g  an d  d ep lo yi n g  th os e  p ro c e s s es  an d  t h e  b us in e s s  us e r s  
w h o  mo n i t o r  t ho s e  p r o c es s e s  a nd  th e i r  r e su l t s .  Fu r th e rm or e ,  BPM N  h as  
a c h i e v ed  t o  b r id ge  t h e  ga p  b e t w e en  t he  bu s i n es s  p r o ce s s  d e s i gn  an d  
p r o c es s  i mp l em e n t a t i o n  b y m a p p i n g  BP MN  d ia g r a ms  t o  Bu s i n es s  
P ro c e s s  Ex ec u t io n  La n gu a ge  ( BP E L) .  M o r eo v er ,  BPM N i s  c ap a b l e  o f  
m od e l in g  o rc h es t r a t i o ns  a nd  ch o re o gra p h i es  be c a us e  o f  t h e  p r ov id i n g  
g r e a t  s up po r t  fo r  mo d e l i n g  t h e  p r o c es s  p a t t e r ns .  F in a l l y ,  BP MN  
p r ov id es  t wo  v e r s io ns .  T he  v e r s io n ,  w h ic h  i s  u se d  in  t h i s  wo r k ,  i s  
BP MN  1 .2 . Th e  o t he r  v e r s i on  i s  BP MN 2 .0 ,  wh ic h  i s  i n  BE T A v e rs i on .  
BP MN  1 .2  i s  a n  es t a b l i s h ed  m od e l in g  s t an da r d  f u l l y  o p e ra t i on a l .  

 

3 . 3 .1 .  B P M N  la ng u a g e  e l e m en t s  
 

BP MN  i s  b as ed  o n  a  f l o w ch a r t i n g  t e chn iq u e ,  w h i c h  i s  r e sp o ns i b l e  
f o r  c r e a t in g  g r a ph ic a l  mo d e l s  fo r  b us in e s s  p r oc e s s  t a s ks  a n d  a c t iv i t i e s .  
S o  a  Bu s in e s s  P ro ce s s  Mo d e l  i s  a  n e tw o r k  o f  g r a ph i c a l  ob j e c t s ,  w h i ch  
a r e  a c t i v i t i e s  an d  th e  f l o w  co n t ro l s  t ha t  d e f i n e  t h e i r  o rd e r  o f  
p e r f o r ma n c e .  

BP MN ’ s  b as i c  e l eme n t s  a s  d e f in e d  [ 31 ] a r e  g r ou p ed  in  fo u r  
c a t e go r i es :  F lo w Ob j e c t s ,  C on n e c t i n g  O b je c t s ,  S wim l an es  a nd  
A r t i f a c t s .  F lo w  O bje c t s  an d  Co nn e c t i ng  O b je c t s  d e f in e  t he  mo d e l  o f  t h e  
p r o c es s ,  w h i l e  Sw im la n es  an d  A r t i f a c t s  g i ve  ad d i t i o n a l  i n f o rm at i on  i n  
t h e  p r o c es s  m od e l  fo r  t he  us e r .  T h es e  e l em e n t s  en a b l e  t he  e a s y 
d e v e l opm e n t  o f  s imp l e  d i a g r am s  th a t  wi l l  l o ok  f a mi l i a r  t o  m os t  
b us in e s s  a n a l ys t s  ( e . g . ,  a  f l o w c ha r t  d i a g r a m ) .  Th e  e l em en t s  w e r e  
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c h os e n  to  b e  d i s t i ngu i sh a b l e  f ro m e a ch  o th e r  a nd  t o  u t i l i z e  sh a pe s  t h a t  
a r e  f ami l i a r  t o  mo s t  m od e l e r s .  

 

3 . 3 . 1 . 1 .  F l o w O b j e c ts  
 

T h e r e  a r e  t h r e e  c a t e go r i es  o f  F l ow  O bj e c t s  t h a t  a r e  t h e  Ac t i v i t i e s ,  
t h e  Ev e n t s  an d  th e  G a t e wa ys .  Th e s e  e l e m e n t s  d e f i n e  t h e  be h a v i o r  o f  a  
b us in e s s  mo d e l .  Le t ’ s  t a k e  a  l o ok  o f  i t s  e l em e n t  s ep a r a t e ly .  

Activity 
 

A c t i v i t i e s  a r e  e l eme n t s ,  wh i ch  a r e  u sed  t o  v i su a l i z e  t he  t a s ks  an d  
t h e  a c t i o ns  t h a t  a r e  p e r fo rm ed  i ns i d e  a  p ro c e s s  b y h u m a ns  o r  ma c h i n es .  
A c t i v i t i e s  c a n  b e  a to mi c  o r  c omp ou nd .  Co mp ou nd  a c t iv i t i e s  a re  
c o mp os e d  o f  m a n y o th e r  a c t i v i t i e s .  A c t iv i t i e s  a r e  c a t e go r i z e d  i n  tw o  
t yp e s ,  w h i c h  a r e  T as k  a nd  Su b -P ro c es s .  A c t i v i t y  i s  r e p r e se n t ed  b y a  
r o un d ed - co r n er  r e c t a n gl e ,  w h i l e  Su b-P ro c e ss  i s  d i s t i n gu i s h ed  b y a  
s m al l  p l us  s i gn  i n  t h e  b o t t om  c en t e r  o f  t h e  s h ap e  a s  w e  s ee  a t  F i gu r e  
1 6 .  

 

 

F i g u r e  1 6 :  T a s k  a n d  S u b -P r o c e s s  

Event  
 

E v en t s  t ak e  p l a c e  an d  h ap p en  t h r ou gh  t h e  p r o c es s  a nd  th ey  c a u s e  
s om et h i n g  to  t r i gge r  o r  t h e y c a u s e  s ome t h in g  to  h a pp e n .  Ex a mpl e s  o f  
t r i gge r s  o r  r e su l t s  a r e  t im e rs ,  i n co ming  m e ss a ge s ,  d e f i n ed  ru l e s  o r  mo r e  
c o mpl i c a t ed  re su l t s  o r  t r i gge r s ,  wh i c h  a r e  co mp os i t e s  f r om  t wo  o r  mo r e  
o f  t he m.  E v en t s  a r e  c i r c l es  wi th  o p en  c e n te r s  t o  a l l o w  in t e r n a l  m a rk e rs  
t o  d i f f e r e n t i a t e  d i f f e r e n t  t r i gge r s  o r  r e s u l t s .  Th e r e  a r e  t h re e  t yp e s  o f  
E v en t s ,  d ep en d i n g  o n  w h en  th e y t a k e  p l a ce  i n  t h e  p ro c es s :  S t a r t ,  
In t e r m e d i a t e ,  a nd  En d .  S e e  E ve n t s  i n  t h e  F i gu r e  1 7  be lo w.  
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F i g u r e  1 7 :  E v e n t s  

 

Gateway 
 

G a t e wa ys  a r e  m od e l in g  e l em e n t s  t h a t  a r e  us ed  t o  c on t r o l  h o w 
f l ow s  in t e r a c t  a s  t he y c o n v e r ge  an d  d iv e r ge  wi t h i n  a  P ro ce s s .  A l l  t yp e s  
o f  Ga t ew a ys  a r e  d i a m on ds  ( s e e  t h e Fi gu r e 18  b e l o w) .  Di f fe r e n t  i n t e rn a l  
m a rk e r s  i nd i ca t e  d i f f e r e n t  t yp e s  o f  b eh a v i o r .  A l l  G a t e w ays  b o th  s p l i t  
a n d  m er ge  th e  f l o w.  Th us ,  t h e y w i l l  d e t e rm in e  t r a d i t i o n a l  d e c i s i on s ,  a s  
w e l l  a s  t h e  f o rk in g ,  m er g i n g ,  a nd  jo in in g  o f  p a t hs .  

 

 

F i g u r e  1 8 :  G a t e w a ys  

 

 

 

3 . 3 . 1 . 2 .  C o n n ec ti n g  O b j e c ts  
 

T h e  F lo w  O bj e c t s  a r e  c on ne c t ed  to ge t he r  t h ro u gh  th e  Co nn e c t in g  
O b je c t s  i n  o r de r  t o  m a k e  up  th e  fu nd am e n t a l  s t r u c tu r e  o f  a  b us in es s  
p r o c es s .  T he r e  a r e  t h re e  d i f f e r en t  w a ys  t o  c on n ec t  su c h  as  S eq u en c e  
F l o w,  M es s a ge  F low  a nd  A ss o c i a t i on  ( F i gu r e  19 ) .A  S eq ue n c e  F l ow  
v i s u a l i z es  an d  d es c r i be s  t h e  o rd e r  ( t h e  s eq u en c e )  t h a t  a c t i v i t i e s  wi l l  b e  
p e r f o r me d  in  a  P r oc e s s .  A  M e ss a ge  F lo w  i s  u s ed  t o  m od e l  t he  ex c h an ge  
o f  m es s a ge s  be tw e en  t w o  s e p a ra t e  pa r t i c i p an t s .  P a r t i c ip a n t s  a r e  
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v i s u a l i z ed  b y p o o l s ,  wh ic h  a r e  r e po r t ed  t o  t h e  n ex t  s e c t ion .  A c t iv i t i e s ,  
w h ic h  a r e  i n  t he  s am e  p oo l ,  c a nn o t  p as s  on  b e tw e e n  t h em th r ou gh  
M e ss a ge  F l o ws .  M es s a ge  F l ow s  c an  a l s o  s yn c h r o n iz e  o r  t r i gge r  t h e  
s t a r t  o f  a  p ro c es s .  A n  A ss o c i a t i on  i s  u s ed  t o  as so c i a t e  da t a  o b j e c t s  an d  
A r t i f a c t s ,  w h i ch  wi l l  be  d i s c uss e d  in  t h e  co min g  s e c t i on s ,  w i t h  f l o w 
o b j e c t s .  Ass o c i a t i on s  a r e  us e d  to  d emo ns t ra t e  t h e  i n pu t s  a n d  ou tp u t s  o f  
a c t i v i t i e s .  

 

 

Figure 19: Connecting Objects 

 

3 . 3 . 1 . 3 .  S wi m l a ne s  
 

In  o r d e r  t o  g r ou p  th e  m od e l in g  e l e men t s ,  BPM N p ro v id es  t wo  
c o ns t r u c t s :  P oo l s  an d  La n e s  ( s e e  F i gu r e  20 ) .  A  P oo l  i s  u se d  t o  
r e p r es e n t  a  p a r t i c ipa n t  (o r ga n iz a t io n )  i n  a  p ro c es s .  I t  a l s o  c on t a in s  t h e  
a c t i v i t i e s  t h a t  t h e y a r e  do ne  b y d i f f e ren t  p a r t i c i p an t s .  A  La n e  i s  a  s ub -
p a r t i t i on  wi t h in  a  Po o l .  E a ch  La n e  de p i c t s  a  d i f f e r en t  de pa r tm e n t  o f  t h e  
o r ga n iz a t io n .  

 

Figure 20: Pool and Lane 
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3 . 3 . 1 . 4 .  Ar t i fa c ts  

 
A r t i f a c t s  a re  d e s i gn e d  to  g i v e  a dd i t i on a l  i n fo rm a t io n  a bo u t  t he  

p r o c es s e s  wi th ou t  ch a n g in g  a nd  a f f e c t in g  th e  s e qu en c e  and  m e ss a ge  
f l ow .  A r t i f a c t s  a r e  d iv id ed  i n t o  t h r ee  c a t e go r i es :  D a t a  Ob j e c t s ,  G ro up s  
a n d  T ex t  An no t a t i on s  ( s ee  F i gu r e  2 1 ) .D a t a  O b j e c t s  a r e  a  m e c ha n i sm to  
s ho w  in f o rm at i on  su c h  a s  do c um en t s  o r  me ss a ge s  t h a t  a r e  i n pu t s  o r  
o u t pu t s  i n  s p e c i f i c  f l ow  o b j e c t s .  T h e y a r e  co nn e c t e d  to  a c t i v i t i e s  
t h ro u gh  As so c i a t i on s .  Gr ou ps  a re  g r ou p i n g  f l o w  o b j e c t s  d e p en d i n g  o n  
t h e  s imi l a r i t y  b e twe e n  t he m.  T ex t  A nno t a t i on s  a r e  a  m e cha n i sm  t o  
a s s i s t  t h e  r e ad e r  t o  u nd e rs t a nd  t he  BPM N  D i a gr am  b y g i v in g  
i n fo rm at io n  t o  t h e  r e l a t e d  ob j e c t s .  

 

 

Figure 21: Data Object, Group, and Text Annotation. 

 

3 . 3 . 2 .  B P M N  M od e l  T y p e s  
 

BP MN  i s  c on s t ru c t e d  i n  su c h  a  w a y i n  o rd e r  t o  s up po r t  va r io us  
t yp e s  o f  m od e l in g ,  d e p en d i n g  o n  t h e  wi d e  v a r i e t y  o f  i n f o rm at io n  a nd  
a u d i e nc e s .  I t  c ov e rs  m a n y t yp e s  o f  mod e l in g  a nd  a l l o ws  th e  c re a t io n  o f  
p r o c es s  s e gm en t s  a s  w e l l  a s  e nd - t o - end  bus in e s s  p ro c es s es ,  a t  d i f f e r e n t  
l e v e l s  o f  f i d e l i t y .  A c c o rd in g  t o  t h e  pu r po s es  a nd  t h e  goa l  t h a t  m us t  b e  
s u c c ee d  in  t he  b us in e s s  p r oc e s s  mo d e l i n g ,  BPM N p ro v id es  t h re e  t yp e s  
o f  m od e l  t ha t  c a n  be  d es i gn e d ,  d e v e lop e d  a nd  an a l yz e d :  P r i v a t e  
( i n t e rn a l )  b us i n es s  p r o c es s e s ,  A bs t r a c t  ( pu b l i c )  p ro c e s s es ,  an d  
C o l l a bo r a t i on  (Pu b l i c )  B2 B p r o c es s es .  T he  b a s i c  i d e a  o f  m od e l in g  a  
b us in e s s  p ro c es s  i s  t o  s t a r t  d e s i gn i n g  t h e  h i gh - l ev e l  a c t i v i t i e s  an d  t h en  
a d d i n g  mo r e  d e t a i l s  i n  t h e  p ro c es s  t o  l o we r  l ev e l s  b y s e p a r a t i n g  th e m 
w i t h  d i f f e r e n t  d i a g r a ms .  O n  t h e  o t h e r  h a nd ,  BPM N g i v es  t h e  
o p po r t un i t y  t o  e a ch  mo d e l  d ev e lo pe r  t o  ap p l y h i s  m e t ho do lo g y.  N ex t ,  i t  
i s  r ep r e se n t e d  i n  b r i e f l y  w a y t h e  BP MN  mo de l  t yp e s .  
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C o l l a bo r a t i on  B2 B p r o c es s  d e mo ns t r a t e s  t he  i n t e r a c t i on s  b e tw e e n  
t w o  o r  m or e  en t i t i e s  o r  o r ga n iz a t io ns .  T h es e  i n t e ra c t io ns  a r e    a  
s e qu e n ce  o f  a c t i v i t i e s  t h a t  sh o w th e  me s s a ge  ex ch a n ge  p a t t e r ns  b e t w e en  
t h e  o r ga n iz a t i ons  t o o k  pa r t .  A  B2 B p ro c e s s  ca n  b e  a s s ume d  as  t wo  o r  
m o re  ab s t r a c t  p ro ce s s es ,  wh ic h  a r e  c om mu ni c a t i n g  e ac h  o th e r .  Th e  
a c t ua l  p ro c es s es  a re  l i k e l y t o  h a v e  mor e  a c t i v i t i e s  an d  d e t a i l  t h an  wh a t  
i s  sh ow n  in  t h e  co l l a bo r a t i v e  B2 B p r oc e s s es .    Th i s  mo de l  r e f e r s  t o  t h e  
g l o b a l  r e l a t i o ns h i ps  b e tw e e n  t h e  o r gan iz a t i on s .  Co l l ab o ra t i on  p r o c es s e s  
u su a l l y  a r e  m od e l ed  wi t h i n  a  Po o l  a nd  th e  d i f f e r en t  o r ga n iz a t io ns ’  
i n t e r a c t i on s  a r e  sho w n  a s  La n e s  wi t h in  t h e  P oo l .  

P r i v a t e  bu s i ne s s  p ro c e s s es  a r e  t h e  b as i c  w o rk f l o w p r o c es s e s ,  
w h ic h  a r e  sh o win g  t h e  i n t e rn a l  i n t e r a c t io ns  f r om a  s p e c i f i c  
o r ga n iz a t io n .  T h e y d e f i n e  t h e  a c t i v i t i e s  t h a t  a r e  i n v i s ib l e  t o  t h e  pu b l i c  
b u t  t he y c a n  sh ow  in t e r a c t io n  wi th  ex te r n a l  o r ga n iz a t io ns .  Th e  Po o l  
d e mo ns t r a t e s  t h e  ba r r i e r s  o f  a n  o r ga n iz a t i on  an d  d i f f e r e n t  a c t i v i t i e s  c a n  
b e  c l as s i f i e d  i n t o  Sw im la n es .  S o  th e  Se q u en c e  F lo w  o f  t he  P r o c es s  i s  i n  
t h e  P oo l  c an no t  ove r r id e  t h e  b a r r i e r s  o f  t he  P oo l .  O n  t h e  o t h e r  ha nd  
M e ss a ge  F l o w c an  c r o s s  t h e  Po o l  b oun d a r y t o  s ho w  th e  ex i s t i n g  
i n t e r a c t i on s  be tw e en  o th e r  i n t e r n a l  p roc e s s es .  

A b s t r a c t  ( pu b l i c )  p r o c e s s es  r e p r es en t  t h e  i n t e r a c t i on s  b e tw e e n  a  
p r iv a t e  b us i n es s  p ro c e s s  an d  an o t h er  o r ga n iz a t i on .  Th us ,  i n  su c h  a  
m od e l  a r e  i n c l ud ed  o n l y a c t i v i t i e s  t h a t  com mu ni c a t e  o u t s i d e  t h e  
i n t e rn a l  b us in es s  p r o c e s s .  Ho w ev e r ,  t h e  a c t i v i t i e s  o f  t h e  p r iv a t e  
b us in e s s  p ro c es s  a re  no t  d emo ns t r a t e d  i n  t h e  a bs t r a c t  p r o ce s s .  T hu s ,  t he  
a b s t r a c t  p ro c es s  sho w s  t o  t h e  o u t s id e  w o r l d  t h e  s eq u en c e  o f  me ss a ge s  
t h a t  a r e  r e qu i r e d  to  i n t e r a c t  wi t h  t h a t  b us in e s s  p ro c es s .  

In  t h i s  wo rk ,  w e  wi l l  fo c us  o n  th es e  t h r e e  m od e l s  i n  o r de r  t o  s u c ce e d  
v i s u a l i z e  a nd  m od e l  Ro s e t t a N et  P IP S .  R os e t t a N et  P IP s ,  a s  t h e y w e r e  
d e s c r ib e d  i n  t h e  p re v io us  ch ap t e r ,  i n c l ud e  r e l a t i on sh i ps  b e tw e e n  
o r ga n iz a t io ns  an d  re l a t i o ns h ip s  b e t w een  s in g l e  o r ga n iz a t io ns .  

 

3.4. Summary 
  

Bu s i n es s  p r o c es s  ma n a ge m en t  fo c us e s  o n  m ak i n g  o r ga n iz a t io ns  
m o re  e f f i c i en t ,  p rod u c t i v e  a nd  p r o f i t ab l e  b y p r o v i d i n g  too l s  t o  an a l yz e  
a n d  mo d e l  t a sk s  a nd  a c t i v i t i e s  t h a t  exe c u te .  T he  u s e  o f  Bu s i n es s  
P ro c e s s  Mo d e l i n g  i s  o n e  o f  t h e  mo s t  po w e r fu l  w a ys  t o  r e -o r ga n iz e  
b us in e s s  e n t i t i e s .  Bu s i n es s  P ro c e s s  Mod e l in g  p ro v i de s  s eve r a l  
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l a n gu a ges  an d  g r a ph i c a l  no t a t i on s  i n  o r d e r  t o  a ch i e v e  m od e l in g  
b us in e s s  p ro c es s es .  A  w id e l y a c c e p t ed  o pe n  s t a nd a rd  g r aph i c  no t a t i o n  
f o r  b us i n es s  p r o c es s  m od e l in g  a nd  s e rv i c e  a r ch i t e c tu r e  (S O A)  i s  
BP MN .  T he  p r im a ry  go a l  o f  t h e  BPMN  e f fo r t  wa s  t o  p rov id e  a  no t a t i o n  
t h a t  i s  r e a d i l y  u n d er s t a nd a b l e  b y a l l  bu s i n es s  u s e r s ,  f rom th e  b us i n es s  
a n a l ys t s  w ho  c r ea t e  t h e  i n i t i a l  d r a f t s  o f  t h e  p ro c e s s es ,  t o  t h e  t e c hn ic a l  
d e v e l op e rs  r e sp on s i b l e  f o r  i mp l e m en t in g  th e  t e ch no lo g y t h a t  wi l l  
p e r f o r m t ho s e  p ro ce s s es ,  an d ,  f i na l l y ,  t o  t he  b us in e s s  p eo p l e  w ho  wi l l  
m a n a ge  a nd  m on i to r  t h os e  p ro c es s es .  T h e r e  a r e  tw o  V e rs i on  o f  BPM N  
1 . 2  an d  2 . 0 .  Ho w eve r ,  i n  t h i s  wo r k  BPM N  1 .2  i s  u s ed  b e ca u s e  i t  i s  a  
s t ab l e ,  i n  o pp os i t i on  t o  2 . 0 ,  wh i c h  i s  a  BE T A v er s i on .  BPM N  p ro v i d es  
a  g r e a t  v a r i e t y  o f  g r a p h i c a l  n o t a t i on s  a n d  d es c r i p t i v e  b as i c  mo d e l s ,  
w h ic h  su pp o r t  t h e  d e s i gn i n g  an d  mo de l i n g  o f  b us in es s  p r o c e s s es  
t h ro u gh  o r ga n iz a t ion s .  

T h e  kn o wl ed ge  o f  BP MN  i s  m a nd a to ry  i n  o rd e r  t o  v i su a l i z e  Ro s e t t a N et  
P IP S  an d  c r e a t e  t h e  su i t ab l e  bu s in e s s  p r o c es s e s .  In  n ex t  c h a p t e r  i t  w i l l  
b e  i n t ro du c e d  t h e  t e c h no lo g i es  o f  W eb  S e rv i ce s  a nd  BP EL.
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4. Technologies of Web Services 
 

 

 

T h i s  c h ap t e r  i n t r odu c e s  t h e  p r in c ip l e s  a n d  th e  c on c e p t  o f  S e rv i c e  
O r i en t e d  A r ch i t e c tu r e  (SO A )  a nd  W eb  S er v i c es .  As  W eb  e v o l v es ,  ne w  
t e c hn o lo g i es  an d  s t a n d a rd s  co m e a l ong  t h a t  t h e y w i l l  b e  d i s c uss e d  in  
d e t a i l s ,  sh o wi n g  the  m ain  im pl i c a t i o ns .  G r e a t  s i gn i f i ca nc e  i s  p l a c ed  o n  
t h e  W eb  S e rv i c e s  Te c h no lo g i es  an d  BPE L a s  w e l l ,  w h i c h  a r e  t h e  
b u i ld i n g  m at e r i a l s  o f  t h i s  t he s i s ,  a s  t he y d e m o ns t r a t e  an d  us e  t h e  
i mp l e me n t a t i o n  o f  R os e t t a N et  P IP S  a cc o r d in g  to  t he  i n s t ru c t io ns  g iv e n  
b y t h e  s t a nd a rd .  

 

4.1. Service Oriented Architecture (SOA) 

 
S e rv i c e - o r i en t e d  a rc h i t e c t u r e  (SO A ) ,  w h ic h  i s  an  e vo lu t io n  o f  

d i s t r i b u t ed  com pu t in g ,  i s  t h e  un d e r l yi n g  s t ru c t u re  s up po r t i n g  
c o mmu ni c a t io ns  b e t w e en  s e rv i ce s .  T hu s ,  an  ap p l i c a t i o n ' s  b us i n es s  l o g i c  
o r  i nd i v i du a l  fu n c t io ns  a r e  m od u l a r i z ed  an d  p r es en t ed  a s  s e r v i c es  f o r  
c o ns um e r  o r  c l i e n t  a p p l i c a t i o ns .  S O A a l so  p ro v i d es  a  f r am e wo r k ,  w h i c h  
i s  c ap a b l e  o f  m a t ch i n g  wh a t  i s  n e c e s s a r y f o r  e n t i t i e s .  S o  S O A de f in es  
h o w tw o  e n t i t i e s ,  su c h  a s  p ro gr a ms ,  i n t e r a c t  i n  s u ch  a  w ay a s  t o  e na b l e  
o n e  e n t i t y  t o  p e r fo rm  a  un i t  o f  wo r k  on  be h a l f  o f  a no t h e r  e n t i t y .  
S e rv i c e  i n t e r ac t i ons  a r e  de f i n ed  u s i n g  a  d e s c r ip t i o n  l a n gu a ge .  E a c h  
i n t e r a c t i on  i s  s e l f - c o n t a i n ed  an d  l oo se l y c o u p l ed ,  so  t h a t  e ac h  
i n t e r a c t i on  i s  i nd e pe n d en t  o f  an y o t he r  i n t e r a c t io n  [ 3 2 ] .  
S e rv i c e - o r i en t e d  a rc h i t e c t u r e  i s  n o t  a  n e w  th in g  a nd  i t  can  be  
i mpl e me n t e d  wi t h  v a r i ou s  t ec hn o l o g ies .  T he  f i r s t  s e r v i c e - o r i e n t ed  
a r c h i t ec tu r e  f o r  m an y p e o p l e  i n  t h e  pas t  w as  w i t h  t h e  us e  DC O M or  
O b je c t  R e qu es t  B r ok e r s  ( OR Bs )  b a se d  o n  th e  C OR BA sp ec i f i c a t i o n .  
O t he r  com mo n  t e c hn o l o g ie s  a r e  W e b  Se r v i c e s ,  S e rv i c e  Com po n en t  
A r c h i t e c tu r e  (SC A ) ,  an d  E n t e r p r i s e  J av a Be a ns  (EJ B) .  
T h e  mo s t  c omm on  a n d  n e we s t  t e ch no lo g y i m pl e me n t in g  S e rv i c e  
o r i e n t e d  A r ch i t ec tu r e  i s  W e b  S e r v i c es .  A l th ou gh  t h e r e  a r e  so m e 
c o n f l i c t s  a nd  l i mi t s ,  i mp l e me n t in g  S OA  wi th  W e b  S e r v i ce s  i s  t h e  m os t  
c o n c ep t u a l  s o lu t io n ,  a s  i t  c an  d e l iv e r  ad ju s t ab l e ,  r ob us t  an d  r e us a b l e  
s e r v i c es ,  r e ad y t o  fu l f i l l  ev e r y n e e d  tha t  ap pe a r s .  F in a l l y ,  su c h  
i mpl e me n t a t i o n  o f fe r s  a  s im pl y a p p r o ac h  o n  in t e g r a t i n g  sys t e m s  
b e c a us e  i t  p ro v i d es  u n iv e r s a l  co nn e c t iv i t y  [ 3 3 ] .  
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4.2. Web Services 
 
 
W eb  S e rv i c e s  i s  a n  ex t r em el y i n no v a t in g  a nd  ev o l u t i on a ry  

t e c hn o lo g y,  a s  i t  o f f e r s  i n t e g r a t i on  b e tw e e n  a pp l i c a t i on s  t h r ou gh  we b .   
W eb  S e rv i c e s  co u ld  be  r e f e r r ed  as  t h e  “ H ol y G r a i l ”  o f  Di s t r i b u t i n g  
c o mp ut i n g .  A  h i gh ly  a c c e p t e d  d e f in i t i o n ,  b y W e bs e v i c e . o r g ,  s t a t e s ,  
“ W eb  S er v i c es  a r e  e n c a ps u l a t ed ,  l o os e l y c o u p l ed  co n t r a c t e d  fu n c t i on s  
o f f e r ed  v i a  s t a nd a rd  p r o t o co l s ” .  I t s  wo r d  o f  t h i s  d e f in i t i o n  h as  a  
c o mpl ex  m ea n i n g .  “ E n c ap su l a t ed  “ d e f i n es  t h a t  t h e  imp l em e n t a t i on  o f  
t h e  fu n c t i on  i s  n eve r  s ee n  f r om th e  o u t s id e .  “ Lo o s e l y c o up l ed ”  s t a t e s  
t h a t  c h an g i n g  th e  im p l em e n t a t i on  o f  on e  fu n c t i on  d o es  no t  r eq u i r e  
c h a n ge  o f  t h e  i n vok in g  f un c t io n .  “ Con t ra c t ed ”  sh o ws  tha t  t h e  
d e s c r ip t i o ns  o f  t h e  f u n c t i on ’ s  be h av io r  a r e  a v a i l a b l e  t o  p ub l i c ,  wh e r e  i t  
i s  ex p l a in ed  h o w t o  b i nd  t o  t h e  f un c t ion  as  we l l  a s  i t s  i npu t  a nd  o u tp u t  
p a r am e te r s .  W i t h  t h e  t e rm  p ro to c o l s  i s  d e f i n e  t h e  w a y t ha t  W e b  
S e rv i c e s  c omm un ica t e .  S e rv i ce s  a r e  d e f i ne d  a nd  d e s c r ib e d  b y t h e  us e  o f  
t h e  W eb  S e rv i c e s  De s c r i p t i on  La n gu a ge  (W S D L)  [ 3 4 ] s t a nd a r d  a nd  th e  
S i mpl e  Ob j e c t  A cce s s  P r o to c o l  ( SO AP )  [ 35 ] ,  wh ic h  i s  t he  
c o mmu ni c a t io n  p r o t o co l .  T he  m ai n  i d ea  i s  t h a t  a  W e b  s e rv i c e  i s  a  
s o f t w ar e  ap p l i c a t i on  t h a t  c a n  b e  a c c es s e d  r em ot e l y v i a  In t e rn e t  u s i n g  
d i f f e r en t  XM L d o cu m en t s .  Ex am pl es  o f  W eb  S er v i c es  b as e d  s ys t e m s ,  
a r e  bo ok i n g  t i c k e t s ,  au c t io ns ,  s t oc k  t r a d in g ,  o n l i n e  r es e rv a t io ns  an d  
w e a th e r  r e po r t i n g .  

T h e  f un d am en t a l  ba s i s  o f  W e b  S e rv i ce s  i s  t h r ee  XM L-  ba s e d  
s t an da r ds .  Th e s e  t h r e e  s t an d ar ds  a re  r e s po ns ib l e  fo r  d ep lo yi n g ,  
d e s c r ib in g  an d  d e f in in g  a  w e b  s e r v i c e .  T he s e  s t an d a rd s  a re  t h e  S im pl e  
O b je c t  A c ce ss  P ro to c o l  ( SO AP ) ,  W S DL,  a n d  he  Un i v e r s a l  De s c r ip t i o n  
D i s c ov e r y a n d  In t e g r a t i o n  ( U DD I)  [ 36 ] .  T h es e  s t a nd a rd s  a r e  p r op os e d  
f r om  t wo  o r ga n iz a t i on s :  O AS IS  [ 37 ]  an d  W 3C  [ 38] .  

A s  i t  w a s  d i s c us s ed  p r ev i o us  W e b  s e r v i c e  i s  a  so f t w a re  
a p p l i c a t i o n  th a t  c an  be  a c ce s s e d  r em ot e l y u s in g  d i f fe r e n t  X M L- b a s ed  
l a n gu a ges .  N or m al ly ,  a  U R L,  j u s t  l i ke  a n y o t h e r  W eb  s i t e ,  i d e n t i f i e s  a  
W eb  s e rv i ce .  In  t h e  t r a d i t i o n a l  c l i en t  s e r v e r  w or ld , Web S er v i c e s  a r e  
d i f f e r en t  f ro m o r d in a r y W eb  s i t e s  i n  t h e  t yp e  o f  i n t e r a c t io n  th a t  t h e y 
c a n  p r ov i d e .  M os t  W eb  s i t e s  a r e  d es i gn e d  to  p r ov i d e  a  r es po ns e  t o  a  
r e q u es t  f r om  a  pe r so n .  Th e  p e r s on  e i t he r  t yp e s  i n  t h e  URL o f  t h e  s i t e  o r  
c l i c ks  o n  a  h yp e r l i n k  to  c re a t e  t h e  r equ e s t .  Th i s  r e qu es t  t a k e s  t h e  f o rm 
o f  a  t ex t  d o cum e n t  t h a t  c on t a in s  som e  f a i r l y  s im pl e  i n s t ruc t i on s  f o r  t h e  
s e r v e r .  Th e s e  i n s t ru c t io ns  a re  l im i t e d  t o  t h e  n am e  o f  a  d oc u m en t  t o  b e  
r e tu r n ed  o r  a  c a l l  t o  a  s e rv e r - s i d e  p r ogr a m ,  a lo n g  w i th  a  f e w  
p a r am e te r s .  O n  th e  o th e r  h an d ,  W eb  S er v i c e s  a r e  b as e d  on  W e b  S e r v i c e  
R e f e re n c e  Mo d e l  [ 3 9 ] .  W eb  S er v i c e  Re f e r e n c e  M od e l  c ons i s t s  o f  t h r e e  
d i f f e r en t  c omp on e n t s ,  w h i c h  c o - op e r a t e  b e t w e en  th e m.  T he  Se r v i c e  
R e g i s t r y ,  w h i c h  h as  t h e  pu b l i sh e d  s e rv i c es ’  d es c r i p t i on  a n d  a c t s  l i k e  a  
b r ok e r  b e t w e en  S e rv i c e  P r ov i d er  an d  S e rv i c e  R eq u es to r  ( c l i e n t ) .  T h e  
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S e rv i c e  P ro v i d er ,  w h ic h  imp l em en t s  t h e  W eb  S e rv i c e  a nd  pu b l i sh es  i t  
t o  t h e  Se r v i c e  Re g i s t r y .  T h e  S er v i c e  C l i e n t ,  wh i ch  ask s  t he  Se r v i c e  
R e g i s t r y  t o  f i n d  a  su i t ab l e  S e rv i c e  P rov id e r  i n  o r de r  t o  b in d  i t  a nd  
i nv ok e  th e  W eb  S erv i c e .  T h e  Figure 22 s h o ws  th e  r e l a t i on sh i ps  an d  t h e  
t e rm s  o f  co l l ab o r a t i on  b e t w e en  t h e  e n t i t i e s .  

 
Figure 22: The Web Service Reference Model 

 

T h e  W e b  S e r v i c e  S t a c k  P r o to c o l s  h e lps  t h e  r e ad e r  t o  m ake  c l e a r e r  
t h e  W eb  S e rv i c e  Arc h i t e c t u r e .  I t  p r ov id e s  t h e  b u i l d in g  b lo c k  o f  ho w 
w e b  s e rv i c e s  a r e  im p l em e n t ed ,  i n vo ke d ,  pu b l i sh e d  a nd  us e d .  As  i t  i s  
s ho w n  i n  F i gu r e  23  th e r e  a r e  f i v e  c r u c i a l  s t ac k  l a ye r  l e v e l s .  T h e  f i v e  
l a ye r s ,  wh i c h  a r e  sh o wn  i n  F i gu r e  2 3 ,  a r e :  C omm uni c a t ion ,  M es s a gi n g ,  
D e s c r i p t i on ,  Di sc ov e r y a n d  P ro c es s .  E a c h  l a ye r  g i v e s  c e r t a i n  f un c t io ns  
t o  W e b  S e rv i ce s  i n  o r d e r  t o  ma k e  mo r e  e f f i c i e n t  an d  e as i e r  t h e  
c o mmu ni c a t io n  a nd  in t e r op e r a t i on  am on g  W e b  S e r v i c es  a nd  W eb  
S e rv i c e  C l i en t s .  T he  S t a ck  in  i t s  f u l l  fo r m p r ov id e s  fu l l  i n t e g r a t i on  
b e tw e e n  W eb  S e rv i c e s  ap p l i c a t i o ns .  In  ge n e r a l  t e rms ,  a  we b  s e r v i c e  i s  
a  so f t w a r e  c omp one n t  o r  s e r v i c e  t h a t  h a s  b e en  p ub l i s h ed  o n  t h e  W or ld  
W i d e  W eb  wi t h  t h e  d i s co v er y p r o c ed ur e  t h ro u gh  U DD I,  t o  de s c r ib e  
s e r v i c es  t h a t  a r e  ex p os e d  us in g  S O AP a n d  to ok  in p u t  o r  r e t u r n  o u tp u t  
t h ro u gh  t h e  W S D L s i gn a tu r e s ,  a n  X M L- b a s ed  m es sa ge  e n co d i n g  t ha t  i s  
t yp i c a l l y  t r a n sp o r t e d  u s i n g  H T TP .  T he  P r o c es s  l a ye r  r e fe r s  t o  co mpl ex  
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i n t e r a c t i on  b e t w e en  W e b  S e r v i c es  s uc h  a s  c oo r d in a t io n ,  co - op e r a t i on  o r  
c o mp os i t i o n .  Th e  o t h e r  t h re e  l a ye r s  r e f e r  p r ov id e  w a ys  t o  im pr ov e  t he  
s a f e t y,  t he  fu n c t i ona l i t y  a n d  t h e  qu a l i t y  o f  t h e  W eb  S e rv i c e  [ 40 ] .  

 

Figure 23: Web Service Protocols Stack 

 

O t he r  k e y s t an d ar ds ,  w h i ch  a re  n o t  i n  t h e  F i gu r e  2 3 ,  a re  W S - I  
s t an da r ds .W S - I  s t an d a rd s  a r e  d ev e l ope d  b y W e b  s e r v i c es  
In t e r o p e r ab i l i t y  O r ga n iz a t io n  [ 4 1 ] .  T he  imp o r t an c e  o f  t h es e  s t a nd a r ds  
i s  ob v i ous ,  a s  t h e y a r e  r es po ns i b l e  f o r  t h e  i n t e g r a t i o n  a nd  
i n t e ro p er a b i l i t y  o f  W eb  S e rv i c e s .  T h e  s t a t ed  go a l  o f  W S - I  i s  p r ov i d i n g  
gu i d e l i n es  t o  a c ce l e r a t e  t h e  a do p t i on  o f  W eb  s e rv i c e s  b y  a s s i s t i n g  i n  
t h e  se l e c t i on  an d  in t e r p r e t a t i on  o f  W eb  s e r v i c es  s pe c i f i ca t i on s ,  an d  in  
t h e  d ev e l op me n t  o f  c omm on  b e s t  p r a c t i c es  fo r  t h e i r  u s a ge  in  t he  
d e v e l opm e n t ,  de p l oym e n t ,  a nd  i n t e g r a t i on  o f  b us i n es s  ap p l i c a t i o ns .  

F i n a l l y ,  t h e  W eb  Se r v i c e  im p l em e n t a t i on  b a s ed  o n  t h e  d i s c us s ed  
s t an da r ds  i s  s up po r t e d  b y t w o  d i f f e r en t  f r a me w or ks :  .N ET  an d  J 2 E E 
[ 4 2] .  T h i s  wo rk  i s  im p l em e n t ed  o n  J 2 EE .  T h e  nex t  s e c t io n  in t r od u c es  
S i mpl e  Ob j e c t  A cce s s  P r o to c o l  ( SO AP ) .  
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4 . 2 . 1 .  S i m p l e  O b j e c t  Ac c es s  P r o to c o l  ( S O A P) 
 

S i mpl e  Ob j e c t  A cce s s  P r o to c o l  ( SO AP )  i s  a  s im pl e  XM L- b a s ed  
c o mmu ni c a t io n  p r o t o co l  b e tw e e n  so f tw a r e  ap p l i c a t i o ns ,  w h ic h  l e t s  t he  
ex c h an ge  o f  d a t a  ( i n f o rm at i on )  v i a  HTT P .  In  s i mpl e  w o rds  S OA P i s  a  
p r o t oc o l  fo r  a c c es s i n g  W eb  S er v i c es .  

A  S O AP m ess a ge  i s  a  t yp i c a l  XM L d o cu m en t ,  w h i ch  co n t a i ns  t he  
f o l l o wi n g  fo u r  e l em e n t s .  A n  En v e lo pe  e l e m en t  i s  u s ed  to  i d en t i f y  t h e  
X M L d o c um en t  a s  a  SO AP  m es sa ge .  H e a d e r  e l e me n t  h a s  t h e  h e ad e r  
i n fo rm at io n .  A  Body e l e m e n t  c on t a in s  c a l l  an d  r es po ns e  i n f o rm at i on .  A  
Fa u l t  e l em en t  c on ta i ns  e r r o r s  a nd  s t a tu s  i n f o r m at i on .  

 

Figure 24: SOAP message elements 

 

T h e  SO AP  m es s a ge  e l em en t s  a r e  d em on s t r a t e d  i n  F i gu re 24.  

T h e  SO AP  b od y o f  a  m ess a ge  e l e me n t  d e p en ds  o n  th e  s t yl e  o f  
W eb  s e rv i ce .  T he  bo d y o f  an  RPC  ( r em ot e  p ro c e du r e  c a l l )  s t yl e  SO AP  
m e ss a ge  i s  co ns t r uc t e d  i n  a  s p ec i f i c  wa y,  w h i ch  i s  de f in ed  i n  t h e  SO AP  
s t an da r d .  I t  i s  b u i l t  a r ou nd  t he  as sum pt io n  t h a t  yo u  w a n t  t o  c a l l  t h e  
w e b  s e rv i c e  j u s t  l i k e  yo u  w o u ld  c a l l  a  n o r ma l  f un c t io n  o r  m e th od  t h a t  
i s  p a r t  o f  yo u r  ap p l i c a t i o n  c od e .  Th e  m e ss a ge  b od y c o n ta i ns  a n  X M L 
e l em e n t  f o r  e a ch  p a r a m et e r  o f  t h e  m etho d .  Th es e  p a r am et e r  e l e m en t s  
a r e  w r ap pe d  in  an  X M L e l e me n t ,  w h i ch  co n t a i ns  t he  n a me  o f  t h e  

<?xml version="1.0"?> 
<soap:Envelope 
xmlns:soap="http://www.w3.org/2001/12/soap-
envelope" 
soap:encodingStyle="http://www.w3.org/2001/12/soap-
encoding"> 
 
<soap:Header> 
... 
</soap:Header> 
 
<soap:Body> 
... 
  <soap:Fault> 
  ... 
  </soap:Fault> 
</soap:Body> 
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m e t ho d  th a t  i s  b e ing  c a l l e d .  T h e  r es pon s e  r e t u rn s  a  s i n g l e  v a l u e  
( e n c od ed  i n  XM L) ,  j u s t  l i ke  a  p ro gr am ma t i c  m eth od .  O n  th e  o t h e r  h an d ,  
a  do c um en t  s t yl e  w e b  s e r v i c e  co n t a i ns  n o  r es t r i c t i o ns  fo r  h ow  t he  
S O AP bo d y m u s t  be  c on s t ru c t e d .  I t  a l l o ws  yo u  to  i nc lu de  w h a t ev e r  
X M L d a t a  yo u  w an t  a nd  a l so  t o  i nc lu de  a  s c he m a fo r  t h i s  X M L.  

T h e  SO AP  p ro to c o l  i s  l an gu a ge  a nd  p l a t fo r m i nd e p en d en t  b e c au se  
o f  XM L- b a s e d  na tu r e ,  s o  i t  a l l o ws  ap p l i c a t i o n  c omm un i ca t io n  ru nn in g  
o n  d i f f e re n t  o p er a t i n g  s ys t e m s ,  w i t h  d i f f e r e n t  t e ch no l o g i es  an d  
p r o gr am min g  l an gua ge s .  

 

4 . 2 . 2 .  W eb  S er v i c e  D e s c r i p t i o n L a n g u a g e (W S D L )  
 

T h e  W e b  S e r v i c e  De s c r i p t i on  La n gu a ge  (W S D L)  i s  a  X ML- b a s e d  
l a n gu a ge ,  wh i c h  d es c r i b es  W e b  S er v i ce s ’  i n t e r f a c es .  A  WS D L 
d o cu m en t  i s  an  XML d o c u m en t  t h a t  p ro v i d es  a l l  t h e  i n f o rm at io n  th a t  
yo u  n e e d  to  c o nn e c t  t o  t h e  W e b  s e r v i ce .  W h e n  a  w e b  s e r v i c e  i s  
i mp l e me n t e d ,  a  W SD L d o c u me n t  i s  c rea t e d ,  w h i ch  i s  pu b l i sh e d  i n  a  
S e rv i c e  R e g i s t r y .  W eb  S e rv i c e  C l i e n t s  c an  f i n d  th e  W SDL f i l e s  a nd  u se  
t h e  se r v i c es .  W S DL s p e c i f i e s  t h e  l o ca t i on  o f  t he  s e r v i c e  a nd  t h e  
o p e r a t i on s  (o r  m e t ho ds )  t he  s e r v i c e  ex p os e s .  W SD L d o c um e n t  i s  
d iv id ed  i n t o  s ix  m aj o r  e l em e n t s :  

T h e  d e f in i t i on s  e l em e n t  mu s t  b e  t h e  ro o t  e l em e n t  o f  a l l  W S D L 
d o cu m en t s .  I t  d e f ine s  t he  na m e o f  t h e  w e b  s e rv i c e ,  d e c l a re s  m ul t i p l e  
n a m esp a c e s  us ed  t h r o u gho u t  t h e  r e m ain d e r  o f  t h e  do c um en t ,  an d  
c o n t a i ns  a l l  t he  s e rv i c e  e l em e n t s  de s c r i b ed  h e r e .  

T h e  t yp e ’ s  e l e m en t  d es c r i b es  a l l  t h e  da t a  t yp e s  u se d  b e t we e n  t he  
c l i e n t  an d  s e r v e r .  W S D L i s  no t  t i e d  ex c lu s iv e l y t o  a  sp ec i f i c  t yp i n g  
s ys t e m,  b u t  i t  u s es  t h e  W 3C XM L S c he m a  sp e c i f i ca t i on  as  i t s  d e f au l t  
c h o i c e .  I f  t h e  s e r v i c e  us e s  on l y X M L S c he m a bu i l t - i n  s im pl e  t yp e s ,  
s u ch  as  s t r i n gs  a nd  in t e ge r s ,  t h e  t yp e ’ s  e l em e n t  i s  n o t  r eq u i r ed .  A  fu l l  
d i s c uss io n  o f  t h e  t yp e ’ s  e l em en t  a nd  X M L S c h em a i s  d e fe r r e d  to  t h e  
e n d  o f  t h e  c h ap t e r .  

T h e  m es sa ge  e l e m en t  d es c r i be s  a  o n e -w a y m e s s a ge ,  wh e th e r  i t  i s  
a  s i n g l e  m es s a ge  r eq u es t  o r  a  s i n g l e  me s s a ge  r e sp on se .  I t  d e f i n es  t he  
n a m e o f  t h e  m e ss a ge  a nd  co n t a i ns  z e r o  o r  mo r e  me ss a ge  pa r t  e l em en t s ,  
w h ic h  c a n  r e f e r  t o  m e ss a ge  p a r am et e r s  o r  m es s a ge  r e tu rn  v a l u es .  
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T h e  po r t  T yp e  e l eme n t  c omb in es  m ul t i p l e  m e ss a ge  e l em en t s  t o  
f o rm  a  c omp l e t e  one - w a y o r  ro un d - t r i p  o pe r a t i o n .  Fo r  ex am pl e ,  a  po r t  
T yp e  c a n  com bi n e  o n e  r e qu es t  a nd  o ne  r e sp ons e  m es s a ge  in to  a  s in g l e  
r e q u es t / r e sp on s e  op e r a t i o n ,  mo s t  comm on l y u s e d  in  S OAP  s e rv i c e s .  
N o te  t h a t  a  p o r t  T yp e  c an  ( a nd  f r e qu en t l y  d o es )  d e f i n e  mu l t i p l e  
o p e r a t i on s .  

T h e  b i nd in g  e l em en t  d es c r i be s  t h e  c on c r e t e  s p ec i f i c s  o f  h o w th e  
s e r v i c e  wi l l  b e  i mp l em e n t e d  on  th e  w i r e .  W SD L i n c l u de s  b u i l t - i n  
ex t ens io ns  fo r  d e f in in g  S O AP s e rv i c es ,  a nd  S OA P- sp e c i f i c  i n f o rm at i on  
t h e r e f o r e  go es  h e r e .  

T h e  s e rv i c e  e l em en t  d e f i n es  t h e  ad dr es s  f o r  i nv ok in g  t h e  
s p e c i f i ed  s e r v i c e .  M os t  c omm onl y,  t h i s  i n c l ud es  a  UR L f o r  i nv ok i n g  
t h e  S O AP s e r v i c e .  

In stable a r e  ex p l a in ed  b r i e f l y .  

< d e f i n i t i o n s >  R o o t  W S D L  E l e me n t  
< t y p e s >  W h a t  d a t a  t y p e s  w i l l  b e  t r a n s mi t t e d  
< m e s s a g e >  W h a t  me s s a g e s  w i l l  b e  t r a n s mi t t e d  
< p o r t  T y p e >  W h a t  f u n c t i o n s  w i l l  b e  s u p p o r t e d  
< b i n d i n g >  H o w  w i l l  t h e  me s s a ge s  b e  

t r a n s mi t t e d ?  W h a t  S O A P -s p e c i f i c  
d e t a i l s  a r e  t h e r e  

< s e r v i c e >  W h e r e  i s  t h e  s e r v i c e  l o c a t e d  
 

Table 3: WSDL elements 

T h e  Figure s h o ws  W S D L’ s  e l e me n t s  s t ru c tu r e .  
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Figure 25:  WSDL‘s elements structure 

4 . 2 . 3 .  U ni v e r s a l  D e s c r i p t i o n ,  D i s c o v e r y a n d I n t eg r a ti o n  
( U D D I )  
 

U D D I i s  a  p l a t fo rm- i nd ep e nd e n t  f r am ew o r k  fo r  d es c r i b i ng  
s e r v i c es ,  d i s c ov e r in g  b us i n es s e s ,  an d  i n t e g r a t i n g  bu s in e s s  s e r v i c es  b y 
u s i n g  t he  In t e r n e t .  T h e  r e as on  t h a t  U DD I i s  a c c ep ta b l e  t o  a l l  t h e  
v e nd o rs  m en t io n ed  p r e v io us l y i s  t h a t  i t  i s  bu i l t  on  t h e  s am e  S OAP  
s t an da r ds  t ha t  o rd in a r y W eb  s e r v i c es  a r e .  T h i s  m e an s  t h a t  a  r e g i s t r y  
c a n  b e  w r i t t en  i n  an d  a c c es s ed  b y a n y  c om put e r  l an gu a ge  r un n i n g  o n  
a n y h a r d w a re  p l a t fo r m ru nn in g  a n y o p e r a t i n g  s ys t em .  T he  U D D I i t s e l f  
i s  c on f i gu r ed  as  a  r e p l i c a t ed  co l l e c t i on  o f  W eb  s e rv i c e s .  A l l  t he  p ub l i c  
d i re c to r i e s  r ep l i c a t e  i n fo r ma t i on  p os t ed  on  a n y o f  t he m.  T h i s  e ns u r e s  
t h a t  yo u  c a n  a c c es s  a l l  t h e  p ub l i c  W eb  s e rv i c e s  b y a c c e s s i n g  o n l y o n e  
o f  t he m.  T h e  in fo rm at io n  in  a  r e g i s t ry  i s  c omp os e d  o f  t h r e e  t yp e s  o f  
e n t r i e s :  wh i t e ,  ye l l o w ,  a nd  g r e en  p a ge s .  E a ch  en t r y h a s  sp e c i f i c  
i n fo rm at io n .  T h e  wh i t e  p a ge s  c on t a in  t h e  b as i c  co n t a c t  i n f o rm a t io n .  
T h e  ye l l o w p a ges  co n t a i n  t ax on om y i n f o rm a t io n .  T h e  g r e e n  p a ge s  
c o n t a i n  i n s t ru c t io ns  fo r  sp e c i f i c  c l i e n t  d e v e lo pm e n t  t o  i nv o ke  t h e  
s p e c i f i c  W e b  S e r v i c e .  

U D D I r e g i s t r i e s  w or k  j u s t  l i k e  o t he r  W eb  s e rv i ce s .  A l l  t h e  AP Is  
i n  t h e  U D D I s p e c i f i c a t i o n  a r e  d e f in e d  i n  XM L,  p l a ce d  in s i d e  S O AP 
e n v e l op es ,  a nd  s e n t  o ve r  H T TP .  In  a dd i t i o n ,  c l i e n t  r e qu e s t s  t h a t  en t a i l  
m od i f yi n g  d a t a  a r e  r e q u i r ed  to  b e  s e c u r e d  an d  au th e n t i c a t e d .  

 

<definitions> 

<type> Definitions of types</type> 

<message>…</message> 

<portType>….</portType> 

<binding>…..</binding> 

<service>….</service> 

</definitions> 
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Figure 26: UDDI registry architecture 

 

H o w do e s  U DD I o p e r a t es  i s  s ho w n  i n  F i gu r e  2 6 .  

 

4 . 2 . 4 .  W eb  S er v i c e s  A d d r es s i n g  ( W S - A d d r e s s i n g)  
 

W S - Ad dr e s s i n g  o r  W eb  S e rv i c e s  Ad d re s s i n g  i s  a  sp e c i f i ca t i on  o f  
t r an sp o r t -n e u t r a l  me c h a n i s ms  th a t  a l l ow  w eb  s e rv i c es  t o  co mm uni c a t e  
a d d r es s in g  in fo rm at io n .  I t  e s s en t i a l l y  c o ns i s t s  o f  t w o  pa r t s :  a  s t r u c t u r e  
f o r  com mu ni c a t i n g  a  r e f e re n c e  t o  a  W eb  s e r v i c e  e nd po i n t ,  a nd  a  s e t  o f  
M e ss a ge  Ad dr e s s i ng  P ro p e r t i e s  wh ic h  a s so c i a t e  ad d r es s ing  i n fo rm at io n  
w i t h  a  p a r t i c u l a r  me s s a ge  [ 43 ] .W S- A dd r e s s i n g  i s  a  s t a nda r d i z e d  w a y o f  
i n c lu d i n g  m es s a ge  r o u t i n g  d a t a  wi t h i n  SO AP  h e ad e r s .  In s t e a d  o f  
r e l yi n g  o n  n e t w o rk - l ev e l  t r a ns po r t  t o  c o nv e y r o u t in g  i n fo r ma t i on ,  a  
m e ss a ge  u t i l i z in g  W S - Ad dr e s s i n g  m ay c o n t a i n  i t s  o w n  d i sp a t c h  
m et a d a t a  i n  a  s t an da r d i z e d  S O AP h e ade r .  T h e  n e t wo rk - l ev e l  t r a ns po r t  
i s  on l y r e s p on s ib l e  f o r  d e l i ve r in g  t h a t  m es sa ge  to  a  d i s p a t c h er  c ap a b l e  
o f  r ea d i n g  th e  W S -A d d re s s in g  m e ta d a t a .  On c e  th a t  m es s age  a r r iv es  a t  
t h e  d i s p a t ch e r  s pe c i f i e d  i n  t h e  U R I,  t he  j o b  o f  t h e  n e t wo rk - l e v e l  
t r an sp o r t  i s  d on e .  

A n  E nd po in t  R e f e re n c e  ( EPR )  i s  an  XM L s t r uc tu r e  e n c aps u l a t i n g  
i n fo rm at io n  us e fu l  f o r  ad dr e s s i n g  a  mes s a ge  to  a  W e b  se rv i c e .  T h i s  
i n c lu d es  t he  d e s t i na t i on  ad d r es s  o f  t he  m ess a ge ,  an y a d d i t i o n a l  
p a r am e te r s  ( c a l l e d  r e f e r e nc e  p a r am et e r s )  n e c es sa r y t o  r ou t e  t h e  

Client 

UDDI 
SOAP 
req est 

UDDI SOAP 
response 

HTTP 
Server 

UDDI Web service 

SOAP 
Server 

Registry 
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m e ss a ge  t o  t h e  d es t i n a t i on ,  a nd  o p t i ona l  m e t a da t a  ( s u ch  as  W S D L o r  
W S -Po l i c y)  a b o u t  t h e  s e r v i c e .  

 

4.3. Business Process Execution Language (BPEL) 
 

C om bin in g  W eb  s e rv i c es  t o  c r e a t e  h i gh e r  l ev e l ,  c r os s -
o r ga n iz a t io n a l  b us in e s s  p r oc e s s es  r eq u i r es  s t a n da r ds  t o  mo d e l  t h e  
i n t e r a c t i on s .  S ev e ra l  s t a nd a rd s  a r e  w or k in g  i n  t h a t  wa y.  S O A pr ov id es ,  
t h ro u gh  i t s  s t a nd a rd s ,  t h e  a b i l i t y  t o  c re a t e  c om pl ex  W eb  S e rv i c e s  b y 
c o nn e c t in g  s in g l e .  A  s in g l e  w e b  s e r v i c e  c ou l d  b e  r e f e r r ed  as  an  ab s t r ac t  
b us in e s s  p ro c es s .  U s i n g  t h e  S O A’ s  ab i l i t y ,  m a n y w e b  s e r v i c e s  c a n  be  
c o nn e c t e d  to ge th e r  a n d  c r e a t e  m an y c o m bi ne d  bu s i n es s  p ro c e s s es  [ 4 4 ] .  

W eb  s e rv i ce s  o f fe r  s t an da r ds - ba s ed  m ec h a n i s ms  fo r  a dd r es s i n g  
t h i s  i s s u e .  H ow e v er ,  ex i s t i n g  m et ho ds  f o r  c r e a t i n g  b us i ne s s  p ro c es s es  
a r e  no t  d e s i gn ed  t o  w o rk  w i th  c ros s -o rga n iz a t io na l  c omp on e n t s .  N o r  
a r e  t h es e  m et ho ds  f l ex ib l e  e no u gh  t o  ha n d l e  t h e  t e ch n i c a l  i n t e r f a c es  
t h a t  W e b  s e r v i c es  i n t ro du c e .  

T h e  t e r ms  o r ch e s t ra t i on  an d  c ho r eo gr a p h y d e s c r ib e  t wo  a s p e c t s  o f  
c r e a t i n g  b us i n es s  p r o c e s s es  f r om  comp os i t e  W e b  se r v i c es .  

 

4 . 3 . 1 .  O r c h es t r a t i o n  
 

In  t h i s  c as e  t h e r e  i s  a  c e n t r a l  c on t r o l l e r  p ro c es s ,  w h i c h  co n t r o l s  
a n d  c o -o rd in a t e s  a l l  t he  W eb  S e rv i c e s  i nv o l ve d  in  t he  ap p l i c a t i o n .  Th i s  
c e n t r a l  p r o c es s  c an  b e  a  W eb  S er v i c e  a  w e l l .  T h e  po i n t  t o  no t e  i n  t h i s  
c a s e  i s  t ha t  a l l  o t he r  W e b  S e rv i ce s  do n ' t  r e a l l y  k n o w t h a t  t h e y a r e  
p a r t i c ip a t in g  in  a  h i gh e r - l ev e l  bu s in e s s  p r o c es s .  H ow  t he  p a r t i c ip a t in g  
W eb  S e rv i c e s  wi l l  b e  c a l l e d ,  w h a t  w i l l  b e  t h e  co n t ro l  f l ow ,  w h a t  a l l  
t r an s fo rm at io n  wi l l  t ak e  p l a c e .  On l y t h e  c en t r a l  co n t ro l l e r  p ro c es s  
k n ow s  t h es e  a l l  t h in gs .  T he  o th e r  W e b  S er v i c es  s imp l y h o n or  t h e  
r e q u es t s  wh e n ev e r  c a l l e d .  T h e  Figure 27 makes it  quite easier to become 
familiar with the overall process.  
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Figure 27: Orchestration of Web Services 

 

 

4 . 3 . 2 .  C h o r e o gr a p h y  
 

H e r e ,  t h e r e  i s  no t  an y c e n t r a l  c on t ro l l e r  p ro c es s  a nd  h en ce  a l l  t h e  
p a r t i c ip a t in g  W e b  S e rv i c e s  kn o w wh en  t o  c a l l ,  w ho m t o  i n t e r a c t ,  wh en  
t o  ex ec u t e  o p er a t i on s .  C ho r eo gr a p h y c a n  b e  v i s ua l i z ed  j u s t  l i k e  a  
c o l l ab o r a t i v e  e f fo r t  o f  ma n y p a r t i c ip a t i n g  W eb  S er v i c es  an d  s i n c e  t h e r e  
i s  no t  an y c o n t r o l l e r  h en c e  a l l  t h e  W e b  S er v i c es  n e e d  t o  kn o w th e  
a c t ua l  bu s in e s s  p r oc e s s  a nd  th in gs  i n vo lv e d  i n  i t  l i k e  m e ss a ge  
ex c h an ge s ,  t im e  o f  c a l l .  F in d  b e lo w  a  d i a g r am  d e p i c t i n g  a  t yp i c a l  
C ho r eo gr a p h y p r o ce s s .  T h e  Figure makes it  quite easier to become familiar 
with the overall process.  
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Figure 28: Choreography of Web Services 

 

4 . 3 . 3 .  O r c h es t r a t i o n  v e r s us  C h o r e o g r a p h y 
 

O r c h es t r a t i o n  h as  a  c e n t r a l  c on t ro l l e r  p r o c es s  an d  a l l  o t he r  
p a r t i c ip a t in g  W e b  S e rv i c e s  do n ' t  kn ow  a bo u t  t h e  a c tu a l  b us in e s s  
p r o c es s .  O n l y t h e  co n t r o l l e r  p ro c es s  ca l l s  t h em  an d  th e y d o n ' t  k no w  
a n yt h in g  a bo u t  o t he r  W eb  S e rv i c e s  i nv o l v ed  in  t h e  a pp l i c a t i on .  
W h e r e as  C ho r eo gr ap h y d o es n ' t  h av e  an y c o n t ro l l e r  p r oc es s / se r v i c e  a nd  
a l l  t h e  p a r t i c i pa t i ng  W eb  S e rv i c e s  kno w  t he  a c tu a l  bu s ine s s  p ro c es s  a nd  
t h e y a r e  w e l l  a w a r e  o f  w h i ch  a l l  W e b  S e rv i c e s  t h e y n e e d  t o  i n t e r a c t  
w i t h ,  wh en  t o  ex ecu t e  t h e  op e r a t i o ns  [ 4 5 ] .  

In  o r d e r  t o  su c c e ed  in  c r e a t in g ,  d e f i n in g  a nd  ex e c u t i n g  co mp lex  
b us in e s s  p ro c es s  wi th  W e b  s e r v i c es ,  W S - BP E L ( BP E L)  i s  u s ed .  

 

4 . 3 .4 .  B P E L ‘ s  P er s p ec t i v e  
 

T h e  Bu s in e s s  P ro c es s  Ex e c u t i on  La n gu a ge  f o r  W e b  s e r v i ce s  i s  an  
O A S IS ’ [ 37]  s t a nd ar d  ex e cu t ab l e  l a n gua ge  t ha t  sp e c i f i e s  bu s i n es s  
p r o c es s e s  t h a t  a r e  c o mp os e d  o f  W eb  se r v i c e s  as  w e l l  a s  ex p os ed  W eb  
s e r v i c es [ 4 6] .  BP E L i s  a  XM L- b a s e d  wo r k f lo w  l an gu a ge  an d  i t  i s  
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o r i e n t e d  b y c o m bi n i n g  IBM ’ s  W eb  S e rv i c e  F l o w La n gu a g e  (W S FL)  a n d  
M i cr os o f t ’ s  X LA N G .  

BP E L w o r ks  l i ke  an  o r c h es t r a t i o n  m ec h a n i s m,  wh i c h  w as  
d i s c uss e d  a bo v e .  I t  d es c r i b es  t h e  i n t e rn a l  a nd  ex t e rn a l  i n f o rm a t io n  
ex c h an ge s .  BP E L d e a l s  ex p l i c i t l y  w i th  t h e  f u nc t io n a l  a spe c t s  o f  
b us in e s s  p ro c es s es :  c on t r o l  f l o w  ( b r anc h ,  l o op ,  p a r a l l e l ) ,  a s yn c h r o no us  
c o nv e r sa t i o ns  an d  c o r r e l a t i o n ,  l o n g  run n i n g  n e s t ed  u n i t s  o f  wo rk ,  f a u l t s  
a n d  c om pe ns a t io n .  BP E L d i re c t l y  a d d r e s s es  t h e s e  bus in e s s  p r o c es s  
c h a l l en ge s :  co o rd i na t i n g  as yn c h r o no us  c omm un i c a t i on  b e tw e e n  
s e r v i c es ,  c o r r e l a t i ng  m e ss a ge  ex c ha n ge s  b e t w e en  pa r t i e s ,  im p l em en t i n g  
p a r a l l e l  p ro c es s i n g  o f  a c t i v i t i e s ,  m an ip u l a t i n g  d a t a  b e t w ee n  p a r t n e r  
i n t e r a c t i on s ,  su pp or t i n g  l on g  r un n in g  b us in e s s  t r a ns a c t ion s  a nd  
a c t i v i t i e s ,  an d  p ro v i d i n g  c on s i s t en t  exc e p t io n  h an d l i n g .  

BP E L o p en s  a  comp l e t e l y n e w  w a y o r  a t  l e a s t  e nh a n c ed  w a y,  f o r  
s o f t w ar e  d e v e lo pme n t  fo r  m a i ns t r e am  b us in e s s  a pp l i c a t i on s  t o  a l l ow  a  
p r o gr am me r  t o  de sc r ib e  a  bu s in e s s  p ro c e s s  t h a t  wi l l  t a k e  p l a c e  a c r os s  
t h e  In t e r n e t .  BP E L p r ov id es  an  XM L- b a s e d  g r a mm a r  fo r  de s c r i b i n g  th e  
l o g i c  t o  c on t r o l  a nd  co o rd in a t e  W e b  se r v i c e s  p a r t i c i p a t i ng  i n  a  p r oc e s s  
f l ow .  Th i s  g r amm a r  c a n  b e  i n t e rp r e t e d  a n d  ex e cu t e d  b y a  BP E L 
o r c h es t r a t i o n  en g i ne ,  wh i c h  i s  c on t ro l l e d  b y o n e  o f  t h e  p a r t i c ip a t in g  
b us in e s s  p a r t i e s .  Th e  en g i ne  co o rd i n a t e s  a l l  o f  t h e  a c t i v i t i e s  i n  t h e  
p r o c es s ,  a nd  co n t ro l s  t h e  s ys t e m ' s  co r re c t i v e  a c t i v i t i e s  w he n  ex c e p t i on s  
o c c u r .  BP E L b u i l ds  o n  t h e  f ou nd a t i on  o f  XM L a n d  W e b  se r v i c e s .  I t  
u s es  an  X M L- b a s ed  l an gu a ge  t h a t  su ppo r t s  t h e  W e b  s e rv i ce s  t e ch no lo g y 
s t ac k ,  i n c lu d i n g  SO A P,  W SD L,  U D D I ,  W S -R el i a b l e  M ess a g i n g ,  W S -
A d d re s s in g ,  W S- Coo r d i na t i on ,  an d  W S- T r a ns a c t i on .  

BP E L o f f e r s  a  n i c e  mo d e l  t o  ab s t r ac t  o r c h es t r a t i o n  l o g i c  f r om  t h e  
p a r t i c ip a t in g  s e rv i ce s ,  a nd  co nf i gu ra t io n  us in g  BPE L o v er  ( h a r d  c o re )  
c o d i n g  o f  s e rv i c e  i n t e r a c t io ns  i s  en t i c i n g .  H ow e v er ,  t h e re  i s  p ro c e s s i n g  
o v e rh e ad  an d  in f r as t ru c t u re  ex p en se ,  s o  BPE L m i gh t  n o t  b e  t h e  be s t  
c h o i c e  f o r  s im pl e  o r c h e s t ra t i ons .  BPEL s u p p or t s  t wo  d i f fe r e n t  wa ys  o f  
d e s c r ib in g  bu s in e s s  p ro c e s s es  t ha t  su pp o r t  o r ch e s t r a t i on  a n d  
c h o r eo gr a ph y:  Ex ec u t ab l e  p r oc e s s es  an d  A bs t r a c t  p r o ce s s .  

Ex e cu t ab l e  p r oc e s se s  a l l o w yo u  t o  sp ec i f y t h e  ex a c t  d e t a i l s  o f  
b us in e s s  p ro c es s es .  T he y f o l l o w t h e  o rc h e s t r a t i on  p a r ad i gm  an d  c an  b e  
ex e c u t ed  b y a n  o rch e s t r a t i on  en g i ne .  Ex e cu t ab l e  b us i n es s  p r o c es s e s  
m od e l  a c t ua l  b eh a v i o r  o f  a  p a r t i c i p an t  i n  a  bu s in e s s  i n t e ra c t i on .  

A b s t r a c t  bu s i ne s s  p r o to co l s  a l l ow  s p e c i f i c a t i o n  o f  t h e  pu b l i c  
m e ss a ge  ex c ha n ge  b e tw e e n  p a r t i e s  o n ly .  T h e y d o  no t  i nc lu d e  th e  
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i n t e rn a l  d e t a i l s  o f  p r o c es s  f l ow s  a nd  a r e  no t  ex e c u t ab l e .  T h e y f o l lo w  
t h e  c ho r eo gr a ph y p a r a d i gm .  

BP E L i s  u s e d  t o  mo d e l  t h e  b e h av i o r  o f  bo th  ex e cu ta b l e  an d  
a b s t r a c t  p ro c es s es .  T h e  s co p e  i n c l ud es :  S eq u en c i n g  o f  p ro c e s s  
a c t i v i t i e s ,  e s p e c i a l l y  W e b  S e rv i c e  i n t e r a c t i on s ,  c o r re l a t i on  o f  m es s a ge s  
a n d  p ro c es s  i n s t an ce s ,  r e co v e r y b e h a v io r  i n  c as e  o f  f a i l u re s  an d  
ex c e p t i on a l  co nd i t i o ns ,  b i l a t e r a l  W eb  S e rv i c e  b a s ed  r e l a t i on sh ips  
b e tw e e n  p r o c es s  ro l e s .  

A  BPE L p r o c es s  spe c i f i e s  t h e  ex a c t  o rd e r  i n  wh ic h  p a r t i c i p a t i n g  
W eb  s e rv i ce s  sh ou ld  be  i nv ok e d ,  e i t he r  s eq u en t i a l l y  o r  i n  p a r a l l e l .  
W i t h  BPE L,  yo u  c a n  ex p r es s  co nd i t i ona l  b e ha v i o r s .  Fo r  ex a mpl e ,  a n  
i nv o c a t i on  o f  a  W eb  s e r v i c e  c an  d e p end  on  th e  v a l u e  o f  a  p r e v io us  
i nv o c a t i on .  I t  c a n  a l so  co ns t r u c t  l o op s ,  de c l a r e  v a r i a b l es ,  c op y a n d  
a s s i gn  v a l u es ,  de f in e  f au l t  h an d l e r s ,  an d  so  o n .  B y c o mb in in g  a l l  t h es e  
c o ns t r u c t s ,  yo u  c a n  d e f in e  co mpl ex  bus in e s s  p ro c es s es  i n  a n  
a l go r i t hm i c  m a nn e r .  

 

4 . 3 . 5 .  B P E L  C o ns t r u c t  E l e m e n t s  

 
A  BPE L p r o c es s  c an  be  s yn c h r o no us  o r  a s yn c h r o no us .  A  

s yn c h r o no us  BPE L p r o c es s  b lo c ks  t h e  c l i e n t  ( t h e  o n e  wh ic h  i s  u s i n g  t h e  
p r o c es s )  u n t i l  t h e  p r o c e s s  f i n i sh e s  an d  r e t u rn s  a  r e su l t  t o  t h e  c l i en t .  A n  
a s yn c h r o no us  p ro c es s  do e s  no t  b lo c k  th e  c l i e n t .  R a t h e r  i t  u s e s  a  
c a l l b a ck  to  r e tu r n  t h e  r es u l t  ( i f  an y) .  U s u a l l y  w e  us e  a s yn c h ro no us  
p r o c es s e s  f o r  l on ge r - l a s t i n g  p ro c es s es  a n d  s yn c h r o n ous  fo r  p ro c es s es  
t h a t  r e t u rn  a  r es u l t  i n  a  r e l a t i v e l y s h o r t  t i m e .  I f  a  BP E L p r o c e s s  us e s  
a s yn c h r o no us  w e b  s e r v i c es ,  t h e  p ro c es s  i t s e l f  i s  u su a l l y  a l so  
a s yn c h r o no us .  

A  BPE L b u s in e s s  p r o c e s s ,  i n  o rd e r  t o  b e g i n ,  r e c e i v es  a  r eq u es t .  
T o  f u l f i l l  i t ,  t h e  p ro c e s s  t h e n  in vo k es  t h e  i nv o l v ed  w e b  se r v i c e s  a nd  
f i na l l y  r e s po nd s  t o  t h e  o r i g in a l  c a l l e r .  Be c a u s e  t h e  BPE L p r o c es s  
c o mmu ni c a t e s  wi t h  o t h e r  w eb  s e rv i c e s ,  i t  r e l i e s  h ea v i l y  o n  t h e  W S D L 
d e s c r ip t i o n  o f  t h e  w e b  s e rv i c e s  i n vo ke d  b y t h e  c om po s i t e  w e b  s e r v i c e .  
A  BPE L p r o c es s  i s  d e s c r ib e d  i n  a n  X ML f i l e  wi t h  ex t en s io n .  bp e l .  A  
BP E L p r o c es s  a l w ays  s t a r t s  wi t h  t h e  p r o c e s s  e l e m en t .  In s i d e  p r o c es s  
t h e r e  m us t  b e  a t  l ea s t  on e  a c t iv i t y  e i t h e r  a  p r imi t i v e  o r  a  s t r uc tu r ed  
o n e .  A  BP E L p r o c es s  c on s i s t s  o f  s t ep s .  Ea c h  s t ep  i s  c a l l ed  an  a c t i v i t y .  
BP E L s up po r t s  p r im i t i v e  an d  s t ru c tu re  a c t i v i t i e s .  P r imi t i v e  a c t i v i t i e s  
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r e p r es e n t  b as i c  co ns t ru c t s  a nd  a r e  u sed  fo r  com mo n  t a sk s ,  s u ch  as  t h os e  
l i s t e d  i n  t h e  T a b l e  4  be lo w.  

<invoke> Invoking other web services 
<receive> Waiting for the client to invoke the business 

process through sending a message (receiving a 
request) 

<reply> Generating a response for synchronous operations 
<assign> Manipulating data variables 
<throw> Indicating faults and exceptions 
<wait> Waiting for some time 
<terminate> Terminating the entire process 
<exit> immediately terminate the running process 
<empty> no-op instruction 
<compensate> invoke compensation on all completed child 

scopes in default order 
<compensateScope> invoke compensation on one completed child 

scope 

<extensionActivity> wrapper for language extension 
T abl e  4 :  Pr i mi t i v e  A c t i v i t i e s  

 

S t r u c tu r e  a c t i v i t i e s  a r e  u se d  to  com bi ne  p r im i t i v e  a c t i v i t i e s  t o  
d e f i n e  c om pl ex  a l go r i t h ms  in s i de  a  p ro c e s s .  Th e se  s t r u c tu r e s  a r e  l i s t e d  
i n  t h e  T ab l e  5  b e low .  

< f l o w >  d e f i n e s  a  s e t  o f  a c t i v i t i e s  t h a t  w i l l  b e  
i n v o k e d  i n  p a r a l l e l  

< p i c k>  a s s o c i a t e s  a c t i v i t i e s  w i t h  e ve n t s  a n d  
w a i t s  u n t i l  a n  e ve n t  i s  t r i g ge r e d .  

< s e q u e n c e >  d e f i n e s  a  s e t  o f  a c t i v i t i e s  t h a t  w i l l  b e  
i n v o k e d  i n  a n  o r d e r e d  s e q u e n c e  

< w h i l e >  d e f i n e s  l o o p s  
< s w i t c h >  i mp l e me n t s  b r a n c h e s  
< i f - e l s e i f - e l s e >  I mp l e me n t s  c o n d i t i o n a l l y  b r a n c h i n g  
< r e p e a t U n t i l >  d e f i n e s  l o o p s  l i k e  < w h i l e >  
< s c o p e >  s p l i t s  p r o c e s s  i n t o  p a r t s  
< c o mp e n s a t i o n H a n d l e r >  d e f i n e s  w h i c h  a c t i v i t i e s  w i l l  h a p p e n  

w h e n  s o me t h i n g  g o e s  w r o n g  
< f a u l t H a n d l e r >  c a t c h e s  e r r o r s  
< e v e n t H a n d l e r >  d e f i n e s  t h e  s t e p s  o f  t h e  p r o c e s s  w h e n  

a  c e r t a i n  e v e n t  o c c u r  

T abl e  5 :  S t ru c tu r e  a c t iv i t i e s  
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E a c h  BPE L p r o c es s  w i l l  a l s o  d ec l a r e  va r i ab l es ,  u s i n g  <v ar i ab l e > ,  
a n d  d e f in e  p a r t n e r  l i n ks ,  u s i n g  <p a r t ne r Li n k > . BP E L c a l l s  t h e  l i n ks  t o  
a l l  p a r t i e s  i t  i n t e r ac t s  wi t h  p a r tn e r  l i nk s .  P a r t ne r  l i nk s  c an  be  l i nk s  t o  
w e b  s e rv i c e s  t h a t  a r e  i nv o ke d  b y t h e  BP E L p r o c es s .  Pa r tn e r  l i nk s  c an  
a l so  b e  l i nk s  t o  c l i e n t s ,  wh i ch  in vo k e  t h e  BPE L p r o c es s .  E a c h  BPE L 
p r o c es s  h a s  a t  l e as t  o ne  c l i e n t  p a r t ne r  l i n k ,  b e c au s e  t h e re  h a s  t o  b e  a  
c l i e n t  t h a t  i nv ok e s  t h e  BPE L p r o c es s .  U s u a l l y  a  BPE L p r o c e s s  w i l l  a l s o  
h a v e  a t  l e as t  on e  i nv o ke d  p a r tn e r  l i nk ,  b e c au se  i t  w i l l  m os t  l i k e l y 
i nv ok e  a t  l ea s t  o n e  w e b  s e rv i c e  (u su a l ly  m o r e  t h an  o n e) .  In v ok ed  
p a r t n e r  l i n ks  m a y,  h o w ev e r ,  b e c om e c l i e n t  p a r t n e r  l i n ks— th i s  i s  
u su a l l y  t h e  c as e  w i t h  a s yn c h r o no us  s e r v i c e s ,  wh e r e  t h e  p r o c e s s  i n vo k es  
a n  o p e ra t i on .  La t e r  t h e  s e rv i c e  (p a r t n e r )  i nv ok e s  t h e  c a l l ba c k  o p er a t i o n  
o n  th e  p r oc e s s  t o  r e t u r n  t h e  r e qu e s t ed  d a t a .  BP E L t r e a t s  c l i e n t s  a s  
p a r t n e r  l i n ks  f o r  two  r e as ons .  T he  m os t  o bv io us  r e a so n  i s  s up po r t  fo r  
a s yn c h r o no us  i n t e ra c t i on s .  T h e  s ec ond  r e as on  i s  b a se d  on  t h e  f a c t  t h a t  
t h e  BPE L p r o c es s  ca n  o f f e r  s e r v i c es .  M o r e  t h an  o n e  c l i en t  c a n  us e  
t h es e  s e rv i c e s ,  o f f e r e d  th r ou gh  p o r t  t yp e s .  T h e  p ro c es s  ma y w i s h  to  
d i s t i n gu i s h  be tw e en  d i f f e r en t  c l i en t s  a n d  o f fe r  t he m on ly  t h e  
f u n c t i on a l i t y  t h e y a r e  au th o r i z ed  to  us e .  

 

Fo r  i t s  c l i en t  a  BPE L p r o c e s s  i s  r ec o gn iz ed  l i k e  an y o t h e r  w eb  
s e r v i c e .  W h en  BP EL p r o c e s s  i s  d e f in ed ,  a  n e w  w e b  se r v i c e  i s  a c tu a l l y  
d e f i n ed  t h a t  i s  a  com po s i t i o n  o f  ex i s t i n g  s e rv i c e s .  T h e  i n t e r f a ce  o f  t he  
n e w  BP E L c om po s i t e  w e b  s e r v i c e  us e s  a  s e t  o f  p o r t  t yp e s ,  t h ro u gh  
w h ic h  i t  p ro v i de s  op e r a t i o ns  l i k e  an y o th e r  w e b  se r v i c e .  T o  in vo k e  a  
b us in e s s  p ro c es s  d es c r i b ed  i n  BP E L,  t h e  r es u l t i n g  co mp os i t e  w e b  
s e r v i c e  i s  i n vo k ed .  

 

 

 

4 . 3 .6  B P E L E n g i n e s  
 

T o  ex e cu te  BP E L e x e c u t ab l e  p r o c es ses  w e  ne e d  a n  o rc h es t ra t i o n  
s e r v e r .  O r ch e s t r a t i o n  s e rv e r s  p r ov i d e  a  r un - t im e  e nv i r onm e n t  f o r  
ex e c u t i n g  BP E L b us in e s s  p ro c es s es .  BP E L i s  s t ro n gl y r e l a t e d  t o  w eb  
s e r v i c es  a n d  t o  t h e  m od e rn  s o f t w ar e  p l a t fo r ms  th a t  s up po r t  we b  s e rv i c e  
d e v e l opm e n t ,  pa r t i c u l a r l y  t o  J a v a  2  En t e r p r i s e  E d i t i o n  ( J 2 E E)  an d  
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M i c r os o f t  . NE T.  BP E L e n g in e s  a r e  A c t iv e  V OS  E n t e rp r i s e  f r om A ct i v e  
E n dp o in t s ,  O DE  eng i n e  f r om  A p a ch e  S of tw a r e  Fo un d a t i on ,  O r a c l e  
BP E L P ro c e ss  M ana ge r ,  In t a l i o  a nd  o th e r s .  

 

4.4. Summary 

 
T hi s  c h ap t e r  i n t r odu c e s  t h e  b as i c  co n ce p t s  o f  Se r v i c e  O r i e n t ed  

A r c h i t e c tu r e .  M ai n  p r in c i p l es  o f  W e b  S e rv i c e s ’  s t an d ar ds  w e r e  
d i s c uss e d  b r i e f l y .  T h es e  s t a nd a r ds  w i l l  be  t h e  b as i s  fo r  t h i s  w o rk  
p r op os e d  i mp le m en t in g  m e ss a ge  ex c h an ge  p a t t e r ns  b as e d  o n  Ro s e t t a N et  
P IP s .  T he  fo l lo wi ng  s e c t io n  wi l l  i n t r od u c e  mo de l i n g  Ro se t t a N et  P IP S  
i n  BPM N.
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5. Modeling RosettaNet PIPS in BPMN 
 

 

 

T h i s  s e c t i on  s t ud i es  R os e t t a n e t  P IP s ,  f o c us i n g  o n  th e  b us i n es s  
c o nn e c t io ns ,  p r o c ed u r es  an d  m e ss a ge s  t h a t  ex i s t  b e tw e e n  t h e  
p a r t i c ip a n t s .  A s  i t  w a s  m en t io n ed  b e fo r e ,  a  P a r tn e r  In t e r f a c e  P ro c e s s  
( P IP )  d e f in es  b us ine s s  p ro c es s es  b e t we e n  t r ad in g  pa r tn e r s .  T he  
n e c e s s i t y  t o  m od e l  t h es e  b us i n es s  p r o ce s s es ,  i s  c ru c i a l .  S tu d yi n g  
r e l a t i on sh ip s  be tw ee n  t h e  pa r t i c i pa n t s  t a k es  o u t  t h e  op e r a t i o na l  d e t a i l s  
a n d  d es c r i b es  t h e  wa y t h a t  t h es e  r e l a t i o ns h i ps  b e t w e en  t he  p a r t i c i p an t s  
t a k e  p l a c e .  T h i s  k in d  o f  i n fo r ma t io n  i s  d e p i c t e d  i n  t h e  bu s i n es s  p r o c es s  
l e v e l ,  wh e r e  a l l  t h es e  r e l a t i on sh i ps  t h a t  a r e  d e s c r ib e d  i n  ea c h  P IP ,  
m od e l e d  in  BPM N .  T h i s  s e c t i on  c on t r ib u t e s  t o  a n a l yz e  a  P IP ,  p r ov id i n g  
a  m eth od o l o g y t o  t r a n s f o rm  a  P IP  mod e l  t o  c o l l a bo r a t ion  B2 B p ro c es s .  
T h e  m eth od o l o g y c o ns i s t s  o f  i n s t r u c t io ns  t o  d es i gn  an d  m od e l  a  P a r t n e r  
In t e r f a c e  P r o ce s s  ba s e d  on  ea c h  P IP  sp e c i f i ca t i on .  Th e  c r e a t i on  o f  B2 B 
p r o c es s  i s  d ep i c t e d  b y BP MN  m od e l e r  t o o l  o f  e c l i p s e  [ 4 7 ] .  Nex t  s e c t i on  
p r ov id es  i n fo rm at io n  a bo u t  P a r tn e r  In t e r f a ce  P ro c e s s .  

 

5.1. Partner Interface Process Specifications 
 

T h e  P IP  s t an d ar d i z e s  p ub l i c   (b us i n es s ) p ro c es s  a u to m at io n  b y 
s t an da r d i z i n g  b us i ne s s  do c um en t s ,  t h e  s e qu e n ce  o f  s e nd i ng  t h es e  
d o cu m en t s ,  an d  t h e  p h ys i c a l  a t t r i b u t es  o f  t h e  m es sa ge s  t ha t  d e f i n e  t h e  
q u a l i t y  o f  s e rv i c e .  P IP  a l s o  d e f in es  t he  m ess a g i n g  s ys t em us e d  to  s en d  
a n d  r e c e i v e  t h es e  do c um e n t s .  Th e  b us in e s s  d o cum e n t s  a r e  d e l i v e r ed  to  
b us in e s s  s e rv i c e s  de f in e d  b y e a c h  t r ad i n g  p a r t n e r .  

A  P IP  d e f i n es  ex a c t l y  t w o  r o l e s  fo r  t he  t r a d i n g  p a r t n e r s  t h a t  
p a r t i c ip a t e  i n  t h e  bu s i n es s  p r o c es s .  The  bu s i n es s  p r o ce s s  i s  d i v id e d  
i n t o  on e  o r  mo r e  bu s i n es s  a c t i v i t i e s .  T h e  m es sa ge s  (b us in e s s  
d o cu m en t s )  ex c h ange d  b e t w e en  th e  ro l e s  d u r in g  th e  b us i ne s s  a c t i v i t i e s  
a r e  c a l l e d  a c t i o n  me s s a ges .  T he  P IP  sp e c i f i ca t i ons  fo r  a  b us in e s s  
p r o c es s  d e f i n e  t h e  s t ru c t u re  o f  t h e  a c t i on  m es s a ge s  an d  th e  s e qu e nc e  i n  
w h ic h  th e  m es s a ges  a r e  s en t  b e t we e n  ro l es .  Th e  ex ch a n ge  s eq u en c e  o f  
a c t i on  m es s a ge s  fo r  a  s p ec i f i c  P IP  i s  d e s c r ib e d  i n  t h e  s pe c i f i c a t i o n  
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gu i d e  f o r  t ha t  P IP  .T h e  U M L a c t i v i t y  d i a g r am  i l l u s t r a t es  t h e  a c t i v i t i e s  
o f  e ac h  P IP .  T h e  P IP s  fo l l o w  o n e  o r  mo r e  b us i n es s  t r a ns ac t i on  p a t t e rn s ,  
s u ch  as  r e qu e s t - re sp o ns e  o r  no t i f i c a t i o n .  D ep e nd i n g  o n  w h e t h e r  on e  o r  
t w o  a c t i on  m es s a ges  ex i s t  i n  a  P IP ,  a  R os e t t a N et  P IP  c a n  a l s o  b e  
c l as s i f i e d  as  an  o ne  a c t io n  P IP  o r  a  tw o - a c t i on  P IP .  A  re q u es t - r es po ns e  
b us in e s s  t r a ns a c t ion  pa t t e rn  r e su l t s  i n  a  t wo - a c t io n  P IP ,  w h e r e as  a  
n o t i f i ca t i on  b us i n es s  t r a ns a c t io n  p a t t e r n  r esu l t s  i n  a  o n e-a c t i on  P IP .  
T h e  a t t r i bu t e s  o f  me s s a ges  s e n t  b e t w ee n  t h e  t r a d in g  p a r tn e r s  a r e  a l so  
s p e c i f i ed .  T he s e  a t t r i bu t es  a r e  r e l a t ed  t o  t he  q u a l i t y  o f  s e r v i c e .  

 

5.2. PIP to BPMN translation method 
 

A s sum in g  t h e  i n fo rm at io n  t a k en  f r om  t h e  sp e c i f i c a t i o n  o f  e a c h  
P IP ,  t h e  mo de l i n g  o f  P IP  in  BPM N  i s  f e a s i b l e .  As  t h e  P IP  s pe c i f i ca t i on  
c a n no t  g iv e  a  d e t a i l e d  a pp ro a c h  a bo u t  w h a t  ex a c t l y  h a p p en s  i n  e ac h  
a c t i v i t y ,  s o  i t  i s  d i f f i cu l t  t o  c re a t e  an  a u tom a t ed  m et ho do l o g y t o  
t r an s fo rm  P IP  in  BP MN .  A  f e a s ib l e  t a r ge t  i s  t o  p ro v i de  t h um b r u l es  an d  
i n s t r u c t i on s  i n  o rd e r  t o  s uc c e e d  i n  mo de l i n g  a  P IP .  In  t h i s  w o rk ,  s u ch  a  
m et ho do lo g y i s  p r ov id e d  f o r  a  m a nu a l  d e s i gn i n g  an d  mo de l i n g .  

T h e  P IP  de f in es  t wo  ro l e s  f o r  t h e  t r a d i n g  p a r t n e r s  t h a t  p a r t i c ip a t e  
i n  t h e  bu s i n es s  p r oc e s s .  In  BPM N th e  t w o  ro l es  a r e  t r a ns l a t e d  as  t h e  
p o o l s  o f  t h e  b us i n es s  p ro c es s .  In  e a c h  p o o l ,  e ac h  p a r tn e r  ex e c u t es  e ac h  
t a sk .  Th e  b us i n es s  a c t i v i t i e s ,  t h a t  P IP  h a s ,  a re  t h e  BP M N’s  t a sks  o r  
s ub - p ro c es s es  d ep en d i n g  o n  th e  c om plex i t y  o f  t he  d e s c r ibe d  a c t i v i t y .  
T h e  m es sa ge s  (b us in e s s  d o cum e n t s )  exc h a n ge d  b e t we e n  the  r o l es  d u r in g  
t h e  bu s in e s s  ac t i v i t i e s  a r e  r e f e r r i n g  t o  BP MN ’ s  d a t a  ob j e c t s .  T h e  
p h ys i c a l  a t t r i bu t es  o f  m es s a ge s ,  w h i ch  a r e  c on n e c t ed  t o  t im e  as  
ex e c u t i on  t i m e  o r  ac k no wl e d gem e n t  t im e ,  a r e  t h e  i n t e r med i a t e  t im e  
e v e n t s  o f  BM PN .   In  t h e  T ab l e  6  i s  s ho w in g  t h e  d i r e c t l y  t r an s l a t e d  
e l em e n t s  o f  t he  r e co mm en d ed  m et ho d .  

 

P I P  s p e c i f i c a t i o n  e l e m e n t s  B P M N  e l e m e n t s  
B u s i n e s s  r o l e s  P o o l s  
A c t i v i t i e s  T a s ks  o r  S u b -p r o c e s s e s  
B u s i n e s s  d o c u me n t s  D a t a  O b j e c t s  
T i me  a t t r i b u t e s  In t e r me d i a t e  t i me  E v e n t s  

Table 6: BPMN direct transformation rules 
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O n  t he  o th e r  h an d ,  s om e  p a r t s  o f  t h e  P IP  c a n n o t  b e  t r a ns fo r me d  
d i re c t l y .  T h e  m od e l i n g  o f  t h e s e  pa r t s  de p e nd s  on  t he  j ud ge  o f  t h e  
d e v e l op e r  a nd  th e  i n s t r uc t io ns  t h a t  g i ve n  t h r o u gh  t h e  sp e c i f i c a t i o n .  In  
t h e  n ex t  s e c t io n ,  an  ex am pl e  o f  P IP  mod e l ed  in  BP MN .  

 

5.3. Modeling PIP in BPMN Example 
 

T h e  ex am pl e  wi l l  de s c r i b e  t h e  t r a ns f o rm at io n  P IP 3 A 4 ,  R eq u es t  
P u r c h as e  O r de r .  P IP 3A 4 d e f in e s  t h e  ro l es  b u ye r  a n d  s e l l e r .  T h e  
b us in e s s  p ro c es s  i s  d i v i de d  in to  o ne  o r  mo r e  bu s i ne s s  a c t i v i t i e s .  In  
P IP 3 A 4,  R eq u es t  Pu r c h as e  O rd e r ,  t h e  b us in e s s  a c t i v i t i e s  a r e  R e qu es t  
P u r c h as e  O r de r  an d  Co n f i rm  Pu r ch a se  O r d e r .  T h e  R e qu e s t  Pu r ch a s e  
O r d e r  bu s in e s s  ac t i v i t y  s e nd s  a  Pu r c has e  Or d e r  R e qu es t  f ro m th e  bu ye r  
t o  t h e  s e l l e r .  Th e  se l l e r  ac t i va t es  t h e  C on f i rm  P ur c h as e  O r d e r  bu s in e s s  
a c t i v i t y  a n d  s e nd s  a  Pu r ch a se  Or d e r  Co n f i rm at io n  t o  t h e  b u ye r ,  wh o  
a c k no wl e d ge s ,  a t  t h e  l i n e  l ev e l ,  i f  t h e  p u r c h as e  o rd e r  i s  a c c e p t e d ,  
r e j e c t ed ,  o r  p en d ing .  In  t h e  F i gu r e  29 , it i s  sh ow in g  th e  Bu s i n es s  
P ro c e s s  S co pe  Di a gr a m,  wh ic h  i s  p ro v id e d  b y t h e  P IP ’ s  s pe c i f i c a t i o n .  
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Figure 29: Business Process Scope Diagram 

 

F i gu r e  3 0  i l l u s t r a t es  t h e  UM L a c t iv i t y  d i a g r am  f o r  a c co mp l i s h i n g  
R e qu es t  P u r ch as e  O r d e r  bu s in e s s  ac t i v i t y  f o r  P IP 3 A4 .  
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Figure 30: Activity Diagram of Request Purchase Order 

 

A c c o rd in g  t o  t h e  Ta b l e  7  t h e  a c t i v i t y  n e e ds  2 4  ho u rs  t o  pe r f o rm  a nd  2  
h o ur s  e a ch  a ck no wle d ge m en t  me ss a ge .  
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Buyer Initiate Purchase Order Request Y 2 hrs - 3 Y Y 
Seller Initiate Purchase Order Confirmation Y 2 hrs 24 hrs 3 Y Y 

Table 7: Business Activity Performance Controls 
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A c c o rd in g  t o  t h e  me t ho d  p ro pos e d  a bov e ,  t h e  BPM N  p ro ce s s  h as  
t w o  po o l s  Bu ye r  a n d  S e l l e r .  I t  p r ov i d es  4  m ai n  t a s ks ,  t wo  f o r  e a ch  s id e .  
T h e  bu ye r  In i t i a t e s  ( c r e a t es )  Pu r c ha s e  O r de r  R eq u es t .  T he  Se l l e r  
p r o c es s e s  t h e  O rd er  Re qu e s t  f o r  24  h ou r s  a nd  f i n a l l y  s e n d s  
C on f i rm a t io n  to  t he  bu ye r .  A t  t h e  e nd  b u ye r  p r o c es s es  t he  O rd e r  
C on f i rm a t io n .  Be tw e e n  th e  ex ch a n ges  o f  t he  m e ss a ge s  t h e r e  i s  a  n ee d  
o f  r ec e ip t  a ck no wle d ge m en t  o f  m e ss age s .  T h i s  a c t i on  t ak e s  2  ho u rs  f o r  
e a c h  ac kn o wl ed ge m e n t .  Th e  F i gu r e  31  de mo ns t r a t e s  t h e  BP MN  m od e l  
o f  P IP 3 A 4.  

 

Figure 31: BPMN model of PIP3A4 

 

A s  i t  i s  s ho w n ,  m ess a ge s  a r e  t r an s l a t ed  as  d a t a  o b j e c t s .  M o r eo v er ,  
t h e r e  a re  s om e  su pp l em en t a r y t a sk s ,  w h ic h  a r e  d e c i de d  in  o r d e r  t o  
m od e l  t h e  P IP  a s  ac c u r a t e  a s  po ss ib l e .  Th e  ga t e w a ys  a r e  o c c u r r e d ;  
d e p en d  on  t he  i n s t ru c t io ns  g iv e n  f rom  t h e  sp e c i f i c a t i o n .  
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5.4. Summary 
 

T h i s  c h ap t e r  p ro v i de d  an  emp i r i c a l  m e t ho d  to  mo d e l  P IP s  t h r ou gh  
BP MN .  I t  p r ov id e d  so m e i ns t r u c t i on s  i n  o rd e r  t o  s uc c e e d  in  
t r an s fo rm in g  P IP s  i n to  BP MN  P ro c es se s .  I t  d e mo ns t r a t e d  t h e  t o o l ,  
w h ic h  w as  u s ed  t o  m od e l  t h e  P IP s .  F in a l l y ,  i t  ex h ib i t ed  a n  ex am pl e  o f  a  
BP MN  m od e l  o c c u r r e d  f r om  a  P IP .  The  f o l l o win g  s ec t i on  w i l l  i n t r od u c e  
m od e l in g  R os e t t aNe t  P IP S  imp l em en ted  as  we b  s e rv i c e s .



RosettaNet PIPs as Web Services 
 

Evangelos Papathanasiou Transformation Services Laboratory University of Crete 
  

73 

6. RosettaNet PIPs as Web Services 
 

 

 

T h i s  s e c t i on  in t r odu c e s  t h e  m eth od o l og y u s e d  in  t h i s  f o r  
i mp l e me n t in g  R os e t t a N et  P IP s  as  W e b  S er v i c es .  I t  d e mo ns t ra t es  
b us in e s s  m ess a ge  s t r uc tu r e  o f  a  P IP .  I t  a l s o  p ro v i de s  i n fo r m at io n  ab ou t  
t h e  t e c hn o l o gi e s  a nd  t oo l s  u s e d  in  o rde r  t o  su c c e ed  i n  d ev e lo p in g  su c h  
s e r v i c es .  In  n ex t  s ec t i on  i n t ro du c e s  t he  m ess a ge  s t ru c t u r e  o f  a  P IP .  

 

6.1. RosettaNet PIP message structure 
 

T h e  Ro s e t t a N et  P IP s  u s e  t h e  Ex t en s ib l e  M a rk up  La n gu a ge  ( XM L)  
t o  d es c r i be  t h e  d a t a  b e i n g  ex ch a n ge d  b e tw e e n  t r a d in g  p a r t ne r s .   Th e r e  
a r e  t w o  XM L f o r m at s  u s e d  b y R o s e t t aN e t .  P IP s  a re  a t  t h e  
i mp l e me n t a t i o n  l e ve l  r e p r es en t ed  b y D T D  an d  XS D f i l e s  (F i g u r e  3 2  an d  
F i g u r e  3 3 ) .  

 

F i g u r e  3 2 :  P a r t  o f  D T D  P I P 3 A 4  P u r c h a s e O r d e r R e q u e s t  
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F i g u r e  3 3 :  P a r t  o f  X S D  P I P 3 A 4  P u r c h a s e O r d e r R e q u e s t  

 

E a c h  Ro se t t a Ne t  P IP  in c lu de s  a  s e p ar a t e  h um an - r e ad a b l e  f i l e  t ha t  
d e s c r ib e s  a l l  t h e  d a t a  e l em en t s  an d  t h e  o ve r a l l  do c um en t  s t r uc tu r e .   
Bo t h  bus in e s s  a nd  t e c h n i c a l  u se r s  t o  un d e rs t a nd  t he  t o t a l  v o c ab u l a r y 
r e q u i r ed  f o r  t h e  P IP  u se  t h e  Me ss a ge  G u id e l i n es .   T h i s  f i l e  i s  p ub l i s h ed  
a s  an  H TM - f o r m at t e d  d o cu me n t  t ha t  i s  v i e w ab le  u s i n g  a  w e b  b ro w se r .  
T h e  M es s a ge  G u id e l in es  s ho w  h ow  e ach  da t a  e l em e n t  i s  s t r u c t u r ed  
w i t h i n  on e  o r  mo r e  d a t a  b l o ck s .   Th i s  i s  a ch i ev e d  t h ro u gh  a n  ou t l i n i n g  
a p p ro a ch .   Th e  mo s t  i nd en t ed  r i gh t  t ex t  wi l l  b e  t he  a c t ua l  d a t a  
e l em e n t s .   M a n y l i n e s  i n  t h e  m es s a ge  gu i d e l i n e  m a y b e  na m es  t ho s e  
r e f e r e nc e  d a t a  b lo ck s ,  wh i c h  r e p r e s en t  g r o up s  o f  t w o  o r  m o re  d a t a  
e l em e n t s .  T he s e  n am e s  do  n o t  ho ld  ac tu a l  bu s in e s s  d a t a .  R os e t t a N et  
M e ss a ge  Gu i d e l i n es  s p e c i f y t h e  c a r d in a l i t y  o f  e a ch  d a t a  e l em e n t .   
C a rd in a l i t y  i n d i c a t e s  h o w m a n y v a l u es  fo r  s i n g l e  d a t a  e l e m e n t s  a r e  
a l l o w ed  a nd  i f  t h e  d a t a  e l em e n t  i s  r equ i re d  f o r  P IP  c om pl i a n c e .  
M a nd a t o r y d a t a  e l em e n t s  a re  r e f e r e nc ed  wi t h  a  o n e  “1 ”  me a n in g  on l y 
o n e  d a t a  v a l u e  i s  r eq u i r ed ;  o r  a s  o n e  to  m an y “ 1 . .n ”  m e an in g  a t  l e a s t  
o n e  a nd  p e r ha ps  mo r e  d a t a  v a l u es  c an  b e  i n c l ud e d .  O p t ion a l  d a t a  
e l em e n t s  m a y b e  r e f e r e n c ed  w i th  as  z e r o  o r  o n e  “0 . . 1 ”  m ea n in g  up  to  
o n e  d a t a  v a l u e  m a y b e  i n c l ud e d  o r  z e ro  t o  ma n y “ 0 . . n ”  me a n in g  z e ro ,  
o n e  o r  ma n y d a t a  va l u es  m a y b e  i n c lud e d .  T h e  F i g u r e  3 4  s ho w s  t h e  
f o rm a t  o f  HT M fo rm at  d o cu m en t .  
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F i g u r e  3 4 :  P a r t  o f  H T M  d o c u m e n t  f r o m  P I P 3 A 4  

 

6.2. Implementation 
 

A s  i t  w a s  d i s c us s ed  a bo v e  th e  m es sa ge s  o f  P IP s  a r e  d e sc r ib e d  in t o  
X M L d o c um en t s  ( XS D o r  DT D ) .   In  r ea l  w o r l d ,  o r ga n iz a t i on s  t h a t  w a n t  
t o  us e  P IP S  d e c id e  t o ge t h e r  wh i ch  P IP S  th e y i n c l ud e  in  t h e i r  
t r an s a c t i on s  a nd  the y i m pl em e n t  t h e m a c c o rd in g  to  t h e i r  n e e ds .  Th i s  
m e a ns  t h a t  t h e y d o  n o t  i nc lu d e  t h e  w ho l e  i n fo rm a t io n  o f  e a c h  m es s a ge  
b e c a us e  o f  i t s  h u ge  s i z e  b u t  on l y t h e  e l em e n t s  t h a t  t h e y n e e d .  

T h e  im pl em en t a t i on  o f  P IP S  a s  W e b  Se r v i c e s  i s  a  com pl i c a t ed  
p r o c es s .  T he  l a n gua ge  i s  u s ed  fo r  t h e  i mp l e me n t a t i o n  i s  J a v a .  Th e  
F i gu r e  3 5  d es c r ib e s  t h e  w ho l e  p r o c ed ur e  t h a t  mu s t  b e  f o l l o w e d .   Th e  
X S D or  DT D,  wh i ch  de s c r ib e  t h e  d a t a  e l em e n t s  o f  t he  P IP  m es sa ge ,  
s ho u l d  b e  t u rn e d  i n t o  J av a  C l as s es .  The  J av a  C l as s es  a r e  u s ed  t o  c r e a t e  
t h e  p r o pe r  P IP  me ss a ge .  T h e  P IP  m es sa ge  i s  s e n t  t h r ou gh  th e  w e b  
s e r v i c e .  D e p en d in g  o n  t h e  P IP ,  t h e r e  a r e  on e  o r  tw o  w e b  se r v i c e s .  I f  
t h e  P IP  i s  o n e - ac t io n ,  t h e re  i s  on e  w eb  s e r v i c e  t h a t  s en ds  t h e  m e ss a ge .  
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I f  t h e  P IP  i s  t w o- a c t io n ,  t h e r e  a r e  t wo  w e b  s e rv i c e s ,  w h i ch  s e nd  
m e ss a ge s .  

 

Figure 35: Architecture of PIP web services 

 

6.3. Data Binding 
 

X M L s c h em a s  o r  DT D  d e s c r ib es  R os e t t a  N e t  m e ss a ge s .  A  X M L 
S c he m a de s c r ib e s  t h e  s t r u c t u r e  o f  a n  X M L d o c um en t .  T he  XS D c ou ld  
b e  t r an s fo rm e d  i n  J a v a  C l a s s es .  Th e r e  a r e  t w o  w a ys  t o  a cc o mpl i s h  su c h  
a  t a r ge t .  

T h e  on e  w a y i s  t o  c r e a t e  t h e  r e l a t e d  j av a  c l as s es  m an u a l ly  
a c c o rd in g  to  XS D .  T h i s  p ro c ed u r e  i s  ve r y l e n g t h y,  p a r t i cu l a r l y  i n  
m a pp i n g  t h e  P IP  XS D to  j av a  c l as s es  b e c a us e  o f  t h e  hu ge  s i z e  o f  d a t a  
t h a t  i s  co ns i s t i n g .  

T h e  o t h e r  w a y,  w h ic h  i s  u s ed  t o  t h i s  wo r k ,  i s  t h e  us e  o f  a  b in d i n g  
c o mpi l e r  t h a t  c r e a t e s  s c h em a- d e r iv e d  c l as s es .  S u ch  a  c om pi l e r  i s  t he  
J a v a  A r ch i t ec tu r e  fo r  XM L Bi n d in g  ( J A X B)  [ 4 8 ] ,  w h i ch  th i s  w o rk  i s  
b a s ed  o n .  J A X B a l lo w s  m a pp in g  J a v a  c l as s es  t o  XM L r e p r e s e n t a t i on s .  
J A X B p ro v i d es  t wo  m ain  f e a tu r es :  t h e  a b i l i t y  t o  m a rs h a l  J a v a  o b j e c t s  
i n t o  XM L a n d  t he  i n v e r s e ,  i . e .  t o  un -ma r s h a l  XM L b a c k  in to  J a v a  
o b j e c t s .  In  o t h e r  wo r ds ,  J A X B a l l o ws  s to r i n g  an d  r e t r i e v in g  d a t a  i n  

XSD/DTD 
Java 

Classes 

Element 
Manipulation 

Web Services 

Implementation 
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m em o r y i n  an y X M L f o r m a t ,  w i th ou t  t h e  n e e d  t o  im p l em en t  a  s p ec i f i c  
s e t  o f  XM L l o ad in g  a nd  s a v i n g  r ou t in es  fo r  t h e  p r o gr am ' s  c l as s  
s t ru c t u re .  In  F i gu r e  3 6 ,  t h e  w ho l e  p r o ce s s  o f  J A X B i s  d e sc r ib e d .  

 

F i g u r e  3 6 :  J A X B  p r o c e s s  

 

In  t h i s  wo rk ,  t h e  XS D o r  DT D  d o cum en t  i s  p ro c e s s ed  b y J A X B 
a n d  c r e a t es  t h e  d e r i v ed  J a va  C l a s s es .  T h es e  c l as s es  a r e  m a n ip u l a t e d  i n  
s u ch  wa y,  i n  o rd e r  t o  b e com e  t he  co ns t r uc t i n g  e l em en t s  fo r  t he  W eb  
S e rv i c e s .  As  t h e r e  a r e  som e  co nf l i c t s  a b ou t  t h e  p ro du c ed  b i nd in gs ’  
r e s u l t s ,  t h e r e  a r e  ma n u a l  mo d i f i c a t i o ns .  T he  p r od u c ed  c l as s es  a r e  
i mp l e me n t e d  a nd  de v e lo pe d  in  o r de r  t o  s a t i s f y t h e  sp e c i f i c a t i o ns  a nd  
t h e  gu i d e l i n es ,  wh ic h  a re  p r ov id ed  b y P IP .  

Fo r  Ex am pl e ,  P IP 3A 4  d e sc r ib es  a  pu rc h a s e  o r d e r  r eq u es t .  On e  o f  
t h e  DT D s  i s  p ro v ide d  d e mo ns t r a t e s  e l e m e n t s  t ha t  d es c r i be  a  p u rc h as e  
r e q u es t .  Th e  DT D i s  p r o c es s e d  th ro u gh  J A X B a nd  p r ov ide s  a  sk e l e t on  
o f  d e r i v ed  j av a  c l as s es .  Th e  p ro c e du re  i s  s ho wn  i n  Figure.  
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F i g u r e  3 7 :  J A X B  p r o c e d u r e  i n  P I P 3 A 4  

 

A n  i ns t a n ce  o f  an  e l em e n t  t h a t  i s  i n c l ud e d  in  t h e  P ur c h as e  O r de r  
R e qu es t  i s  t h e  Pu r ch a s e  O rd e r  ( s ee  F i g u r e  3 8  ) .  

 

 

 

 

 

 

 

W h e n  i t  i s  c om pi l ed  t h ro u gh  J A X B,  i t  p ro du c e s  t h e  c l a s s  
P ur c h as e  O r de r ,  wh i c h  c on t a ins  t h e  e l em e n t s  a re  i n c lu d ed  t h e  DT D  p a r t  
s ho w n  i n  F i gu r e  38 . A  p a r t  o f  s am pl e  co d e  i s  s ho wn  F i gu re  39 .  W hi l e  
F i gu r e  4 0  sh ow s  t he  U M L c l as s  Di a g ra m  o f  w ho le  c l as s .  

 

 

 

 

 

   Figure 39: Sample Java code of Purchase Order Class   

PIP3A4 
Purchase 

Order 
Request 

Java 
Classes 

JAXB 
Compiler 

 

PIP3A4 
Purchase 

Order 
Request 

DTD 

<!ELEMENT PurchaseOrder (deliverTo?, comment?, packListRequirements?, 
ProductLineItem+, GlobalShipmentTermsCode, RevisionNumber, 
prePaymentCheckNumber?, QuoteIdentifier?, WireTransferIdentifier?, 
AccountDescription?, generalServicesAdministrationNumber?, 
secondaryBuyerPurchaseOrderIdentifier?, GlobalFinanceTermsCode, 
PartnerDescription+, secondaryBuyer?, GlobalPurchaseOrderTypeCode)> 

F i g u r e  3 8 :  P u r c h a s e  O r d e r  E l e m e n t  

public class PurchaseOrder { 

protectedDeliverTodeliverTo; 

protected Comment comment; 

protectedPackListRequirementspackListRequirements; 

@XmlElement(name = "ProductLineItem", required = true) 

protected List<ProductLineItem>productLineItem; 
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Figure 40: Purchase Order UML class  diagram 

 

T h e  D T D i s  t r a ns fo r m ed  i n t o  t h i s  g r oup  o f  J a v a  c l a s s es  i s  
a p p rox im at e l y s h ow n  i n  t h e  ( be c a us e  o f  i t s  hu ge  s i z e  e ver y c l a s s  i s  no t  
d e mo ns t r a t e d ) .
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F i g u r e  4 1 :  D T D  t o  J a v a  C l a s s e s  ( P I P 3A 4  p u r c h a s e  o r d e r  r e q u e s t )  

 

6.4. Web Services 
 

A s  i t  w a s  d i s c us s ed  b e fo r e ,  P IP S  a r e  de s i gne d  to  d e sc r ib e  
r e l a t i on s  a nd  t r an sa c t i on s  b e t w ee n  two  bus in e s s  e n t i t i e s  
( o r ga n iz a t io ns ) .  D ep e nd in g  on  w h e t h er  o ne  o r  t wo  a c t i on  m e ss a ge s  
ex i s t  i n  a  P IP ,  a  R os e t t aN e t  P IP  c a n  a l s o  b e  c l a s s i f i e d  a s  a  on e - a c t i on  
P IP  o r  a  t wo - a c t i on  P IP  ( F i gu r e  42 ) .  A  r e qu e s t - r e sp on s e  bu s i n es s  
t r an s a c t i on  p a t t e r n  r e s u l t s  i n  a  t wo - a c t i on  P IP ,  wh e r e as  a  n o t i f i ca t i on  
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b us in e s s  t r a ns a c t ion  pa t t e rn  r e su l t s  i n  a  o n e -a c t io n  P IP .  I f  t h e r e  i s  a n  
o n e - ac t i on  P IP ,  o ne  w e b  s e r v i c e  i s  r eq u i r ed  t o  imp l em en t  t he  
t r an s a c t i on .  On e  o rga n iz a t io n  s e nd s  t h r o u gh  th e  w e b  se r v i c e  t h e  
r e q u i r ed  in f o rm at i on  t o  t h e  o t h e r  a s  t he  P IP  s p e c i f i c a t i on  in t r od u c es .  I f  
t h e r e  i s  a  tw o - a c t i on  P IP ,  t w o  w eb  s e rv i c es  a r e  r e qu i r e d  to  i mp l e me n t  
t h e  t r a ns a c t i on .  T he  tw o  o r ga n iz a t i on s  c omm un i c a t e  a nd  ex c h an ge  
i n fo rm at io n  t h ro u gh  t h e  w eb  s e rv i ce s .  O n e  s id e  re qu e s t s  s om et h i n g  an d  
t h e  o th e r  s i d e  r es po ns e s  i n  o rd e r  t o  an s w er  i f  i t  c ou ld  fu l f i l l  t h e  
r e q u es t .  

 

Fi g ur e  4 2 :  O ne - a ct i on  PI P  |  Tw o -A c t i on  PI P  

 

 

T h e  m eth od o l o g y i s  fo l l o w ed ,  i n  o r de r  t o  im p l em e n t  su ch  w eb  
s e r v i c es ,  i s  b as e d  on  t h e  bo t to m up  a pp r o a ch .  Th e  m an ipu l a t ed  d e r i v ed  
J a v a  c l a s s es  ge n e ra t e d  b y J A X B a r e  use d  as  t he  b a s i c  c ons t ru c t  
e l em e n t s  t o  c r e a t e  t h e  w eb  s e rv i ce s .  I t s  P IP  m ess a ge  i s  c on s t r uc t ed  a nd  
s e n t  t h r ou gh  t he  we b  s e r v i c e .  

T h e  w e b  se r v i c es  im p l em e n t a t i on  i s  ba s e d  on  J a va  AP I  f o r  XM L 
W eb  S e rv i c e s  ( J A X- W S )  [ 4 9 ] .  J A X-W S  r e l i e s  h e av i l y  o n  t h e  us e  o f  
a n no t a t i on s  as  i t  s pe c i f i e d .  T h e  t w o  ann o t a t i o ns  i n  t h e  R e t a i l e r Se r v i c e  
c l as s  ( s ee  Figure) :  @W ebS e r v i c e  a nd  @W eb M eth od .  A  v a l id  en dp o i n t  
i mp l e me n t a t i o n  c l as s  mu s t  i n c l ud e  a  @W e bS e rv i c e  an no t a t i o n .  T h e  
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a n no t a t i on  m a rk s  t h e  c l as s  a s  a  w e b  se r v i c e .  Th e  n am e  p r o p e r t y v a l u e  
i n  t h e  @W ebS e r v i ce  a nn o t a t i o n  i d en t i f i e s  a  W e b  S e rv i ce  D e s c r i p t i on  
La n gu a ge  ( W SD L)  p o r t T yp e  ( i n  t h i s  ca s e ,  "R e t a i l e rS e rv i c e Po r t T yp e " ) .  
T h e  s e rv i c e N am e ( "R e t a i l e rS e rv i c e " )  i s  a  W SD L s e r v i c e .  
T a r ge t N am es p ac e  sp e c i f i e s  t h e  X M L na m es p a c e  us ed  fo r  t h e  W S D L ( i n  
t h i s  c as e  t a r ge t N am e sp a c e  =  "h t t p : / / r e t a i l e rS e r v i c e / ) .  A l l  t he  p r op e r t i e s  
a r e  op t io n a l .  T h e  @W e bM et ho d  a nn o t a t i o n  ex p os es  a  met ho d  a s  a  w e b  
s e r v i c e  m e th od .  The  op e r a t i o nN am e  p ro p e r t y v a l u e  i n  t h e  a n no t a t i on  o f  
t h e  R e ta i l e rS e rv i c ec l as s  i d e n t i f i e s  a  W S D L o p e ra t io n  ( i n  t h i s  c as e ,  
C r e a t eP ur c h as e O rde r ) .  Bo th  p ro p e r t i e s  a r e  op t io na l .  I f  yo u  d on ' t  
s p e c i f y t h e m,  t he  W S D L o p e ra t io n  v a l u e  d e f a u l t s  t o  m eth o d  na m e,  a nd  
t h e  a c t i o n  va lu e  d e f a u l t s  t o  t h e  t a r ge tN a m es p ac e  o f  t h e  s e r v i c e .  

 

 

 

 

 

 

 

 

T h e  @W ebP a r am  an n o t a t i on  a l l ow s  to  sp e c i f y t h e  d i r e c t i o n  o f  t h e  
p a r am e te r ,  i f  t h e  pa r a m et e r  wi l l  b e  p l a c e d  in  t h e  S O AP he a d e r ,  an d  
o th e r  p ro p e r t i e s  o f  t h e  ge n e r a t ed  wsd l :p a r t .  

O n  t he  o th e r  h an d ,  t h e  @W ebR e su l t  a nn o t a t i o n  a l l o ws  s p ec i f yi n g  t h e  
p r op e r t i e s  o f  t h e  ws d l : p a r t  t h a t  i s  ge ne r a t ed  fo r  t h e  m et ho d ' s  r e t u rn  
v a lu e .  

A s  th e  W eb  S er v i c e  i s  im p l em e n t ed ,  i t  i s  d ep l o ye d  o n  Ap ac h e  
T om c a t  [ 5 0 ] a s  a  W A R f i l e .  T h e  W AR  f i l e  i nc lu d es  t h e  W S D L f i l e ,  
w h ic h  p ro v i de s  t h e  o pe r a t i o ns  a nd  t h e  e l em en t s  o f  t h e  w eb  s e r v i c e .  
F i gu r e  4 4p ro v i d es  p a r t  o f  W S D L t a r ge t in g  t h e  P IP 3 A 4  p ur c h a se  o r d er  
r e q u es t .  Th e  R e t a i l e r S e rv i c e _s ch e ma 1 .x s d  p ro v i de s  i n fo rm at io n  a bo u t  
t h e  e l e me n t s  o f  t h e  W SD L.  

  

@WebService( name = "RetailerServicePortType", serviceName = "RetailerService", 
targetNamespace = "http://retailerService/") 

public class RetailerService { 

@WebMethod 

 public void createPurchaseOrderRequest( 

  @WebParam(name = "carInformationList") 
CarInformationListcarInformationList) 

 Figure 43: Part of Web Service 
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F i g u r e  4 4 :  W S D L  d e s c r i b i n g  P I P 3 A 4  p u r c h a s e  r e q u e s t  o r d e r  

 

6.5. Summary 
 

T h i s  c h ap t e r  p ro v i de d  t h e  i mp l e m en t a t i on  m et ho do lo g y o f  W e b  
S e rv i c e s  b as e d  on  R os e t t a N et  P IP s .  I t  i n t r od u c ed  th e  t e ch n i qu e s  a nd  
t h e  t oo l s  u s ed .  I t  de m on s t r a t ed  i n f o rma t i on  fo r  J AX B b ind in gs ,  
i mp l e me n t a t i o n  c ode ,  an d  th e  W S D L p a r t s ,  a nd  d e p lo ym e n t  
i n s t r u c t i on s .  T h e  fo l l ow in g  se c t io n  wi l l  sh o w an  ex am ple  o f  u s i n g  t h e  

?xml version="1.0" encoding="UTF-8" standalone="yes"?> 

<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI 2.1.4-b01-. --> 

<definitionstargetNamespace="http://retailerService/" name="RetailerService" 
xmlns="http://schemas.xmlsoap.org/wsdl/" xmlns:tns="http://retailerService/" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"> 

<types><xsd:schema> 

<xsd:import namespace="http://retailerService/" schemaLocation="RetailerService_schema1.xsd"/> 

</xsd:schema></types> 

<message name="createPurchaseOrderRequest"> 

<part name="parameters" element="tns:createPurchaseOrderRequest"/> 

</message> 

<message name="createPurchaseOrderRequestResponse"> 

<part name="parameters" element="tns:createPurchaseOrderRequestResponse"/> 

</message> 

………………………….………………………….………………………….………………………….…………… 

<portType name="RetailerServicePortType"> 

<operation name="createPurchaseOrderRequest"> 

<input message="tns:createPurchaseOrderRequest"/> 

<output message="tns:createPurchaseOrderRequestResponse"/> 

</operation> 

………………………………………………………………………………………………………………………… 

<service name="RetailerService"> 

<port name="RetailerServicePortTypePort" binding="tns:RetailerServicePortTypePortBinding"> 

<soap:address location="http://localhost:8080/RetailerService/RetailerService"/> 

</port></service></definitions 
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a c t ua l  imp l em en t a t i on  i n  a  s im pl e  s i mu l a t ed  wo r l d  sc e n a r i o  b as e d  on  a n  
A u tom ob i l e
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7. Automobile scenario based on RosettaNet PIPs 
services choreography. 

 

 

 

This chapter describes the use of RosettaNet PIPs in a real-world 
Scenario. RosettaNet PIPs provide the suitable message exchange patterns in 
order to fulfill  the transactions between business entities.  The business 
entit ies activities are implemented as Web Services based on RosettaNet 
Pips. The whole process is divided into BPEL orchestrations that  are 
communicate as choreography. Next section introduces the scenario is used. 

 

7.1. Automotive case study 
 

T h e  bu s i n es s  s c e n ar i o  t o  b e  us e d  on  th i s  t h es i s  i s  b a se d  on  an  
a u tom ot iv e  i n du s t ry  c a s e  s t ud y.  I t  i s  fo c us e d  on  a  c omp lex  an d  
ge o gr a p h i c a l l y  d i s t r i bu t e d  su pp l y c h a in  i n  t h e  a u t omo t i ve  s e c to r  an d  
h a s  b e en  p ro po s ed  b y t h e  com p an ie s  36 0 Fr es h  a nd  IBM  in  t h e  S -C ub e  
d e l iv e r a b l e  “R e po r t  o n  C omm on  P i lo t  C a se s ”  [ 51 ] .  Au t omo bi l e  
In c o r p o r a t io n  ( Au to  In c ) ,  l o c a t ed  i n  So u t h  E as t  As i a ,  i s  a  l o c a l  b r a nc h  
o f  a  l a r ge  en t e r p r i s e  i n  t h e  au tom ob i l e  i n du s t r y i n  Eu r op e ,  co mp r i s in g  
a  r e g io n a l  h e ad qu ar t e r  i n  S in ga p o r e ,  a  m an uf a c tu r i n g  f a c to r y i n  
V i e t n am,  s e v er a l  r eg i o n a l  d i s t r i bu t io n  a n d  lo g i s t i c s  p r ov id e r ,  a nd  
s e v e ra l  w a re h ous e s  l o c a t e d  in  d i f f e r en t  co un t r i e s  i n  So u th  Ea s t  A s i a .  
A u to  In c  s e l l s  au tom ob i l e  p ro du c t s  t o  r e t a i l  cu s t om e rs  i n  t h e  
s u r ro un d in g  c ou n t r i e s .  T h e  m a in  b us i ne s s  t a sk s  o f  t h e  man u f a c tu r i n g  
f a c to r y i n c l ud e  im po r t in g  a nd  as se mbl in g  a u t omo bi l e  b ody p a r t s  f r om 
t h e  EU  he a dq u ar t e r  su pp l i e r ,  im po r t ing  a n d  a s s em bl i n g  o t h e r  p a r t s  
( l i k e  w he e l s ,  b r a k es ,  s e a t s ,  e t c . )  f ro m r e g i on a l  su pp l i e r s ,  p a in t in g ,  
i n t e g r a t i n g  a c c es so r i es  ( e . g .  a i r  co nd i t i on e r ,  C D p l a ye r ,  e t c ) ,  t e s t i n g  
a n d  r e l e a s in g  th e  f i n a l  p r o du c t s .  O th e r  m at e r i a l  an d  s e mi - f i n i s h ed  
p r od u c t s  c an  b e  o rde r e d  f r om th e  r e g i on a l  su pp l i e r s  i n  s u r r o un d i n g  
c o un t r i e s .  D ep e nd in g  o n  t h e  p ro du c t  sp e c i f i ca t i ons ,  t h e  as s em bl i n g ,  
i n t e g r a t i n g  a nd  p a in t i n g  t a s ks  u se  v a ry i n g  m a t e r i a l s  an d  p r od u c t s ,  a nd  
m i gh t  b e  ex ec u t e d  in  d i s p a r a t e  w a ys  a s  w e l l .  

D i f f e r e n t  d i s t r i bu t io n  lo g i s t i c s  p r ov ide r s  p a r t i c ip a t e  i n  t h e  
p r o c es s  t o  p ro v id e  t h e  t r a ns po r t a t i o n  o f  f i n i s h ed  p ro du c t s  f rom  t h e  
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m a nu f a c t o r y t o  t h e  w a r e ho us e s ,  a nd  f ro m th e  w a r eh ou s es  t o  t h e  r e t a i l  
c u s t om e rs .  Th e  p rov id e r s  a re  s e l e c t ed  a c c o rd in g  to  t h e  t r a n sp o r t a t i on  
r o u t es  an d  r u l es .  W i th  t h e  i n t en t io n  o f  m ak i n g  t h e  i mp lem e n t a t i on  
f e a s i b l e  on  t h e  t ime  sp a n  a va i l ab l e ,  a  s im pl i f i e d  ve r s io n  o f  t he  
a f o r em e n t i on e d  bus i n es s  s c e n ar io  h a s  b e e n  c ho se n .  Th e r e f o r e ,  on l y t h e  
“ O r d e r ”  bus in e s s  p r o c e s s ,  t h a t  i s ,  t h e  R e t a i l  Cus to me r ’ s  o r d e r in g  o f  
n e w  ca r s ,  i n c lu d in g  i t s  t h re e  p a r t i c ip an t s  (A u t o In c  M an ufa c t u r in g  
U n i t ,  R e t a i l  C us tom e r  a nd  Lo g i s t i c s  P ro v i d er )  m us t  b e  c o ns id e r ed .  Th e  
s im pl i f i e d  s e r v i c e  n e tw o rk  i s  s ho w n  a t  Figure 45.  

 

Figure 45: Service Network Designed by Snap[52][53] 

 

T h e  A u t o  M a nu f a c tu r in g  Un i t  i s  r e sp on s i b l e  f o r  co ns t r u c t i n g  
n e w  ca r s  a nd  p ro v id in g  c a r s  t he  R e t a i l e r s .  T he  R e t a i l e r s  o r d e r  c a r s  
f r om  t h e  Au to  M anu f a c t u r in g  U n i t .  The  lo g i s t i c s  m ak e s  t h e  s h i pm en t s  
o f  t he  c a r s  ( e n ab l es  t h e  s e r v i c e  i s  p rov id e d  f ro m Ma nu f ac t u r in g  U n i t  
t o  R e t a i l e r ) .  
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7.2. Description of the Business Process’ Orchestrations and Web 
Services 
 

In  o r d e r  t o  a l l o w the  i n t e r a c t io ns  b e t we e n  t he  b us in es s es  
p a r t n e r s  o n  t h e  s c en a r i o  d es c r i b ed  in  a  l o os e l y c o u p l ed ,  r e u s ab l e  an d  
c o mp os a b l e  m a nn e r ,  e a ch  o f  t h e se  b us in e s s  en t i t i e s  m us t  ex po s e  i t s  
i n t e r fa c e s  as  W eb  S e rv i c e s .  Su c h  in t e r f a c e s  m us t  b e  i n  ac c o r da n c e  to  
t h e  s t an d ar ds  u s ed  t o  d es c r i be  t h e  bu s i n es s  t r a ns a c t i on s  i n  t h i s  
p r o j e c t ,  t h e  Ros e t t a N e t  P IP S .  T h i s  s ec t i on  d e s c r ib e s  b r i e f l y  w h a t  t h es e  
a r e ,  w h i ch  o f  t he m w e r e  u s ed  o n  t h e  mo d e l  d e ve lo p ed ,  how  th e  
o r c h es t r a t i o ns  a nd  c h o r eo gr a ph ie s  d esc r ib e d  b y t h e m w e re  mo d e l ed  
a n d ,  f i na l l y ,  i d e n t i f i e s  an d  c h ar a c t e r i z es  t h e  W eb  S er v i ce s  t o  b e  
i mp l e me n t e d .  

T h e  bu s i n es s  s c e n ar i o  de s c r ib e d  in  t h i s  d o cu m en t  r e p r es en t s  a  
t yp i c a l  su pp l y c h a in  i n t e r a c t i on  amo ng  p a r t n e r s .  Th e r e fo r e ,  i t  m ak e s  
s e ns e  t o  ap p l y R ose t t a N et  P IP s  t o  en r i c h  t h e  a bs t r a c t  b us i n es s  m od e l  
c r e a t ed  f o r  su c h  a  s e r v i c e  n e t w or k  a nd  mo v e  t o w ar ds  s t a nd a r d i z a t i on  
o f  t he  co mmu ni c a t io n  a mo n g  t he  p a r t i c i p an t s .  T a b l e  8  sho w s  t h e  P IP s  
s e l e c t ed  a s  a pp l i c ab l e  t o  t h e  mo d e l ,  wh i l e  t h e  f o l l o wi n g  p a r a g r a ph s  
d e s c r ib e  w h i c h  on es  w er e  ch os en  t o  b e  us e d  on  wh i c h  s i t ua t i on s  a nd  
ex p l a i n  w h y t h e y a r e  a pp l i ca b l e  t o  s uc h  c as es .  

 

I n t e r a c t i o n s  P I P  N a m e  
R e t a i l  O u t l e t  →  
M a n u f a c t u r i n g  U n i t  

P I P 3 A 4  R e q u e s t  P u r c h a s e  
O r d e r  

M a n u f a c t u r i n g  U n i t →  
L o g i s t i c s  P r o v i d e r  

P I P 3 B 1 2  R e q u e s t  S h i p p i n g  
O r d e r  

L o g i s t i c s  P r o v i d e r  →  
M a n u f a c t u r i n g  U n i t  

P I P 3 B 1 3  N o t i f y  S h i p p i n g  
O r d e r  C o n f i r m a t i o n  

L o g i s t i c s  P r o v i d e r  →  
R e t a i l e r  O u t l e t  

P I P 3 C 5  N o t i f y   B i l l i n g  
S t a t e m e n t  

T a b l e  8 :  P I P s  s e l e c t e d  f o r  t h e  s c e n a r i o  

 

F i r s t  o f  a l l ,  t h e  R e ta i l  Ou t l e t  p l a c es  pu r c h as e  o rd e r s  t o  t h e  
A u to In c  M a nu f a c tu r i n g  U n i t ,  j u s t  a s  s t a n d a rd i z e d  on  P IP  3 A 4 ,  
r e q u es t in g  c a r s  t o  b e  p r od u ce d  to  s upp l y i t s  l o c a l  s t o ck .  T h e  
M a nu f a c t u r in g  U n i t ,  t h en ,  r e c e iv e s  t h e  o rd e r  a nd  an a l ys e s  i t  t o  s e e  i f  
w h a t  t h e  c l i e n t  w a n t  i s  cu r r en t l y  f e a s ib l e .  I f  n o t ,  i t  s e nd s  a n  o rd e r  
r e j e c t i on  co n f i rm at i on  b a c k ,  w h i c h  i s  r e c e iv e d  b y t h e  R e ta i l  Ou t l e t  
a n d  th e  p ro c e s s  t e rm in a t e s .  I f  t h e  p u rc h a s e  o r d e r  c an  b e  f u l f i l l e d ,  
A u to In c  M a nu f a c tu r i n g  U n i t  s e nd s  t h e  o rd e r  a c c e p t a t i on  c o n f i rm at io n  
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b a c k  a nd  s t a r t s  man u f a c tu r i n g  t h e  o r de r e d  c a r s .  T h e  R e t a i l  Ou t l e t  
r e c e iv e s  t h i s  co n f i rm at io n  a nd  w a i t s  fo r  t he  b i l l i n g  i n fo rm at io n  to  
a r r i v e .  

A f t e r  p r od u c i n g  a l l  t h e  ca r s  r eq u es t e d  o n  th e  p u rc h as e  o rde r ,  t h e  
A u to In c  M a nu f a c tu r i n g  U n i t  i s s ue s  a  sh ip p i n g  o rd e r  t o  t he  Lo g i s t i c s  
P ro v i d er ,  d e t a i l i n g  w h ic h  c a r s  m us t  b e  t r a ns po r t e d  f r om w h ic h  s t o ck  
w a r e ho us e  t o  wh i ch  cu s t om e r  an d  w ha t  t h e  t o t a l  p r i c e  o f  t h e  o r de r  
w a s .  Th i s  r e qu es t  o f  sh ip p in g  o rd e r s  i s  m ad e  a c c o rd i n g  t o  P IP  3 B1 2 .  

A f t e r  r e ce iv in g  t h e  sh ip p i n g  o rd e r ,  t he  Lo g i s t i c s  P r ov i d er  
p r o c es s e s  i t  a nd  s en ds  a  c on f i rm a t io n  b a c k  to  t h e  M a nu f ac t u r in g  U n i t ,  
s t a t i n g  th e  d e t a i l s  o f  t he  co l l e c t i on  and  de l iv e r y o f  t h e  c a r s .  Th i s  
n o t i f i ca t i on  o f  t h e  s h i pp in g  o r d e r  co n f i rm a t io n  i s  d on e  a s  p u t  on  P IP  
3 B1 3 .  

W h e n  th e  M an u fa c tu r in g  Un i t  r e c e i v es  t h e  s h ip p i n g  o r de r  
c o n f i rm at io n ,  i t  d oe s  t he  f i na l  p re p a r a t i o n  o f  t h e  o r d e re d  c a r s  f o r  t h e  
s h i pm en t  t o  t h e  cus t om e r .  F i n a l l y ,  t h e  Lo g i s t i c s  P ro v id e r  c o l l e c t s  t h e  
c a r s  a nd  s t a r t s  t h e  t r an sp o r t a t i on  p r o ce s s .  In  p a r a l l e l ,  i t  a d ds  t h e  
s h i pm en t  p r i c e  t o  t h e  M a nu f a c t u r in g  U n i t  p r i c e  a nd  n o t i f i e s  t h e  b i l l i n g  
t o  t h e  R e t a i l  Ou t l e t .  Th i s  no t i f i c a t i on  i s  do n e  as  i d en t i f i ed  on  P IP  
3 C5 .  

 

7.3. Business Entities’ Web Services 
 

A s  a f o r em en t io n ed ,  t h e  ch or e o gr ap h i e s  a mo n g  th e  b us in es s  
p a r t n e r s  a r e  en ab l ed  b y t h e  u s e  o f  W eb  S e rv i ce s .  T h e  r e l a t i on  o f  a l l  
t h e  n ee d ed  i n t e r f a ce s  as  w e l l  a s  a  h i gh - l ev e l  d es c r ip t i on  o f  e a ch  o n e  i s  
g i v e n  on  th i s  s e c t io n .   T h e  i np u t s  an d  o u tp u t s  o f  e ac h  s e r v i c e  a re  a l so  
l i s t e d .  S i nc e  t h e  com pl e t e  X M L s c h ema s  fo r  t h e  m es s a ges  t o  b e  
ex c h an ge d  o n  t h e  P IP s  a r e  v e r y d e t a i l ed  an d  lo n g ,  on l y a  s um ma r i z e d  
d e s c r ip t i o n  i s  p ro v id e d  in  t h i s  d o cum en t .  

 

7 . 3 . 1 .  R e t a i l  O u tl e t  
 

C onf i r mPu r c ha s eO rd e r :  t h i s  s e rv i c e  i s  u s ed  b y t h e  bu s in e s s  p a r t n e r s  
t h a t  w a n t  t o  s en d  th e  co n f i rm at i on s  o f  r e qu e s t ed  p u rc h ase  o rd e r s  t o  
t h e  R e ta i l  O u t l e t ,  on e  p a r t  o f  t h e  P IP  3 A 4 .  O n  th e  d es c r ib e d  bu s i n es s  
s c e n ar io ,  t h e  A u to In c  M a nu f a c t u r in g  U n i t  i s  t h e  p a r t n e r  t h a t  u s e s  t h i s  
i n t e r fa c e .  Th e  i n t e r f a c e  i s  d es c r ib e d  in  t h e  T a b l e  9 .  
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I n p u t  M e s s a g e  S t r u c t u r e  ( C o n f i r m P u r ch a s e O r d e r R e q u e s t )  
P u r c h a s e  O r d e r  I n f o r m a t i o n  Id  

S t a t u s ( A c c e p t e d / R e j e c t e d )  
N u mb e r  o f  I t e ms  
F i n a l  M a n u f a c t o r y  P r i c e  
E x p e c t e d  S h i p p i n g  D a t e  

O u t p u t  M e s s a g e  S t r u c t u r e  ( C o n f i r mP u r c h a s e O r d e r R e s p o n e )  
C u s t o m e r  I n f o r m a t i o n  C o mp a n y  N a me  

C o mp a n y  A d d r e s s  
P h o n e  N u mb e r  
C o mp a n y  T a x  N u mb e r  

P u r c h a s e  O r d e r  I n f o r m a t i o n  Id  
A c k n o w l e d g e  F l a g  

Table 9: ConfirmPurchaseOrder Interface 

 

S endB i l l ingS t a t e me n t :  t h i s  s e rv i c e  i s  u s ed  b y t h e  b us i n es s  p a r t n e r s  
t h a t  w a n t  t o  s en d  b i l l i n g  i n f o rm at i on  fo r  a  g i ve n  pu r c ha s e  o rd e r  
i n c lu d i n g  s h ip p i n g  c o s t s  t o  t h e  R e t a i l  O u t l e t ,  a s  o n  P IP  3C 5 .  O n  th e  
d e s c r ib e d  bu s in e s s  s c e n ar io ,  t h e  Lo g i s t i c s  P r ov id e r  i s  t h e  p a r tn e r  t h a t  
u s es  t h i s  i n t e r f a c e  (T a b l e  1 0 ) .  

 

I n p u t  M e s s a g e  S t r u c t u r e  ( S e n d B i l l i n g S t a t e m e n t R e q u e s t )  
L o g i s t i c s  P r o v i d e r  I n f o r m a t i o n  C o m p a n y  N a m e  

C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

P u r c h a s e  O r d e r  I n f o r m a t i o n  I d  
N u m b e r  o f  I t e m s  
F i n a l  M a n u f a c t o r y  P r i c e  

S h i p p i n g  O r d e r  I n f o r m a t i o n  I d  
D e l i v e r y  A d d r e s s  
S h i p m e n t  D a t e  
E x p e c t e d  D e l i v e r y  D a t e  
D e l i v e r y  A g e n t  
T o t a l  S h i p m e n t  P r i c e  

B i l l i n g  I n f o r m a t i o n  
 

I d  
T o t a l  P r i c e  
P a y m e n t  D u e  D a t e  
P a y m e n t  D e t a i l s  

O u t p u t  M e s s a g e  S t r u c t u r e  ( S e n d B i l l i n g S t a t e m e n t R e s p o n s e )  
C u s t o m e r  I n f o r m a t i o n  C o m p a n y  
N a m e  

C u s t o m e r  I n f o r m a t i o n  C o m p a n y  
N a m e  
C o m p a n y  A d d r e s s  

T a b l e  1 0 :  S e n d B i l l in g  S t a t e m e n t  
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7 . 3 . 2 .  L o g i s t i c s  P r o v i d e r  
 

C r e a t eS h ip p i n gO rde r :  t h e  b us i n es s  p a r t n e r s  t h a t  wa n t  t o  r e q u es t  
a  n e w s h i pp in g  o r de r  t o  t h e  Lo g i s t i c s  P ro v i d er ,  a s  p a r t  o f  t h e  P IP  
3 B1 2 ,  u s e  t h i s  s e r v i c e .  On  t he  d e s c r ibe d  b us in es s  s c en a r io ,  t h e  
A u to In c  M a nu f a c tu r i n g  U n i t  i s  t h e  p a r t n e r  t h a t  u s e s  t h i s  i n t e r f a c e  
(T a b l e  1 1 ) .  

 

I n p u t  M e s s a g e  S t r u c t u r e  ( C r e a t e S h i p p i n g O r d e r R e q u e s t )  
C u s t o m e r  I n f o r m a t i o n  
 

C o m p a n y  N a m e  
C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

C a r  I n f o r m a t i o n  
 

C h a s s i s  N u m b e r  
T y p e  
C o l o r  
L o c a t i o n  

P u r c h a s e  O r d e r  I n f o r m a t i o n  
 

I d  
N u m b e r  o f  I t e m s  
F i n a l  M a n u f a c t o r y  P r i c e  

D e l i v e r y  I n f o r m a t i o n  
 

E x p e c t e d  T i m e  t o  D e l i v e r y  
M u s t  M e e t  T T D  
D e l i v e r y  A d d r e s s  

D e s t i n a t i o n  I n f o r ma t i o n  
 

C o m p a n y  N a m e  
C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

O u t p u t  M e s s a g e  S t r u c t u r e  ( C r e a t e S h i p p i n g O r d e r R e s p o n s e )  
L o g i s t i c s  P r o v i d e r  I n f o r m a t i o n  
 

C o m p a n y  N a m e  
C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

S h i p p i n g  O r d e r  I n f o r m a t i o n  
 

I d  
N u m b e r  o f  I t e m s  
D e l i v e r y  A d d r e s s  
E x p e c t e d  S h i p m e n t  D a t e  
E x p e c t e d  D e l i v e r y  D a t e  
T o t a l  S h i p m e n t  P r i c e  

T a b l e  1 1 :  C r e a t e S h i p p i n g O r d e r  I n t e r f ac e  

 

7 . 3 . 3 .  A u t o I nc  Ma n u f a c t u r i n g  U ni t  
 

C r e a t eP ur c h as e O rde r :  t h e  b us i n es s  p a r t n e r s  t h a t  wa n t  t o  r e q u es t  
a  n e w pu r ch a se  o r de r  t o  t h e  A u t o In c  M a nu f a c t u r in g  U n i t ,  a s  p a r t  o f  
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t h e  P IP  3 A4 ,  us e  t h i s  s e r v i c e .  On  th e  de s c r i b ed  b us i n es s  s c e n a r i o ,  t he  
R e t a i l  O u t l e t  i s  t h e  p a r tn e r  t h a t  u s es  t h i s  i n t e r f a c e  (T a b l e  1 2 ) .  

 

I n p u t  M e s s a g e  S t r u c t u r e  ( C r e a t e P u r c h a s e O r d e r R e q u e s t )  
C u s t o m e r  I n f o r m a t i o n  
 

C u s t o m e r  I n f o r m a t i o n   C o m p a n y  
N a m e  
C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

C a r  I n f o r m a t i o n  
 

T y p e  
C o l o r  
A c c e s s o r i e s  ( l i s t )  
Q u a n t i t y  R e q u e s t e d  

D e l i v e r y  I n f o r m a t i o n  
 

E x p e c t e d  T i m e  t o  D e l i v e r  
C a n c e l  I f  C a n n o t  M e e t  E T  
D e l i v e r y  A d d r e s s  

O u t p u t  M e s s a g e  S t r u c t u r e  ( C r e a t e P u r c h a s e O r d e r R e s p o n s e )  
 C o m p a n y  N a m e  

C o m p a n y  A d d r e s s  
P h o n e  N u m b e r  
C o m p a n y  T a x  N u m b e r  

P u r c h a s e  O r d e r  I n f o r m a t i o n  I d  
S t a t u s  ( P e n d i n g )  

T a b l e  1 2 :  C r e a t e P u r c h a s e O r d e r  I n t e r f a c e  

C on f i rm Shi pp in gO rd e r :  t h e  bu s in e s s  pa r tn e r s  t h a t  w a n t  t o  s en d  
t h e  c on f i rm at io ns  o f  r e qu es t e d  sh ip p i ng  o r d e r s  t o  t he  Au to In c  
M a nu f a c t u r in g  U n i t ,  a s  p a r t  o f  t h e  P IP  3 B12 ,  u s e  t h i s  s e rv i c e .  O n  th e  
d e s c r ib e d  bu s in e s s  s c e n ar io ,  t h e  Lo g i s t i c s  P r ov id e r  i s  t h e  p a r tn e r  t h a t  
u s es  t h i s  i n t e r f a c e  (T a b l e  1 3 ) .  

 

I n p u t  M e s s a g e  S t r u c t u r e  ( C o n f i r m S h i p p i n g O r d e r R e q u e s t )  
S h i p p i n g  O r d e r  I n f o r m a t i o n  
 

I d  
N u m b e r  o f  I t e m s  
D e l i v e r y  A d d r e s s  
E x p e c t e d  S h i p p i n g  D a t e  
E x p e c t e d  D e l i v e r y  D a t e  
T o t a l  S h i p m e n t  P r i c e  

O u t p u t  M e s s a g e  S t r u c t u r e  ( C o n f i r m S h i p p i n g O r d e r R e s p o n s e )  
S h i p p i n g  O r d e r  I n f o r m a t i o n  I d  

A c k n o w l e d g e  F l a g  
T a b l e  1 3 :  C o n f i r m Sh i p p i n g O r d e r  I n t e r f a c e  

 

N o t i f yS h i pp i n gO rde r Co n f i rm at io n :  t h i s  s e r v i c e  i s  u s e d  b y  th e  
b us in e s s  p a r tn e r s  t h a t  w an t  t o  s en d  c on f i r m at i on s  o f  t h e  s h i pm en t  o f  
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i t e ms  f r om  a  c e r t a in  s h i pp in g  o r d e r  t o  t h e  A u t o In c  M an u fa c t u r in g  
U n i t ,  a s  s t a t e d  on  P IP  3 B13 .  O n  t h e  de s c r i b ed  b us i n es s  s c e n a r i o ,  t he  
Lo g i s t i c s  P ro v id e r  i s  t h e  p a r tn e r  t h a t  u s es  t h i s  i n t e r f a c e  (T a b l e  1 4 ) .  

 

I n p u t  M e s s a g e  S t r u c t u r e  ( N o t i f y S h i p p i n g O r d e r C o n f i r m a t i o n R e q u e s t )  
S h i p p i n g  O r d e r  I n f o r m a t i o n  
 

I d  
N u m b e r  o f  I t e m s  
D e l i v e r y  A d d r e s s  
S h i p m e n t  D a t e  
E x p e c t e d  D e l i v e r y  D a t e  
T o t a l  S h i p m e n t  P r i c e  

O u t p u t  M e s s a g e  S t r u c t u r e  ( N o t i f y S h i p p i n g O r d e r C o n f i r m a t i o n R e s p o n s e )  
S h i p p i n g  O r d e r  I n f o r m a t i o n  I d  

A c k n o w l e d g e  F l a g  
T a b l e  1 4 :  N o t i f y S h i p p i n g O r d e r C o n f i r ma t i o n  I n t e r f a c e  

In  o r d e r  t o  g iv e  a  be t t e r  o v er v i e w o f  t h e  d e f i n ed  W eb  S erv i c es  
a n d  ho w  th e  p a r t n e r s  u s e  t h em  to  i n t e ra c t ,  F i gu r e  4 6 h as  b ee n  d e s i gn ed .  

 

 

F i g u r e  4 6 :  O v e r v i e w  o f  a l l  i n t e r a c t i o n s  b e t w e e n  t h e  b u s i n e s s  
p a r t n e r s  a n d  t h e  r e l a t e d  W e b  S e r v i c e s  
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7.4. Implementation of Business Entities Web Services 
 

T h e  c ho r e o gr ap h i es  a mo n g  th e  b us in es s  p a r t n e r s  a r e  en ab l e d  b y 
t h e  us e  o f  W e b  S e rv i c es .  Th e r e  a r e  t h re e  ma in  w e b  s e r v i ce s  t ha t  a r e  
i mp l e me n t e d  h e r e  –  o ne  e a ch  f o r  t h e  Ma n u f ac tu r i n g  Un i t ,  t h e  R e ta i l  
O u t l e t  a nd  t h e  Lo g i s t i c s  P ro v i de r  r e spe c t i v e l y.   Th e  f o l l ow i n g  
d e s c r ib e  t h e  o p e ra t i on s  su pp or t ed  b y e a c h  we b  s e rv i c e ,  and  a l so  t h e  
i np u t s  an d  ou tp u t s  o f  e ac h  s e rv i c e .  

M a nu f a c t u r in g  w eb  s e rv i c e  i s  r e s po ns ib l e  fo r  t he  a c t i v i t i e s  o f  
t h e  Ma n uf a c t u r in g  U n i t ,  wh i c h  in vo l ve  t h r e e  ma in  ex t e r na l  w e b  
s e r v i c e  op e r a t i on s  v i a  An a l yz e  P u r ch as e  Or d e r ,  R e ce iv e  S h ip p i n g  
O r d e r  C on f i r m at i on  a nd  R e c e i ve  S h ip p i n g  Or d e r  C on f i rm at io n  
N o t i f i c a t i on .  Ho w ev e r  t h e r e  a r e  s ev e ra l  o t h e r  op e r a t i on s  t h a t  i n vo k e  
i n t e rn a l  w eb  s e rv i ce s  fo r  p ro c es s es  l i ke  P r e p ar e  P ro du c t io n  Li n e ,  
D i s a s s em bl e  P r od uc t i on  Li n e ,  As s embl e  Bo d y P a r t s ,  a nd  P a i n t  C ar s  
a n d  so  o n .  

In  t h e  wh o l e  p ro c es s ,  t h e r e  i s  a  n e c es s i t y  t o  m ai n t a i n  c e r t a i n  
i n fo rm at io n  som e wh e r e  i n  b e tw e e n  pa r t n e r  i n t e r a c t i on s .  In  t h i s  c as e ,  
f o r  a  g iv e n  p ro du c t i on  o r d er ,  t h e  i n f o rm at io n  a bo u t  t h e  ca r s  t ha t  a r e  
p r od u c ed  a r e  t o  b e  s to r ed  i n  a  d a t a b ase .  In  o r de r  t o  p r ov id e  t h i s  
f a c i l i t y ,  a n  i n -m emo r y d a t ab a s e  ha s  b ee n  im pl em e n t e d  us in g  th e  
S i n g l e to n  D es i gn  Pa t t e r n .  T h e  C h as s i s - D a t ab as e  i s  t h e  d a t a  s t r u c tu r e  
t h a t  h as  b e e n  c r e a t e d  h e r e  t o  h o l d  t h e  i n fo rm at io n  i n  t h e  f o rm  o f  H a sh  
M a ps .  Th e  In t e r f a ce  o f  su c h  W eb  S e rv i c e  i s  p r ov i d ed  i n  t h e  F i gu r e .  

 

Figure 47: Manufacturing methods 

T h e  R e t a i l  Ou t l e t  s e r v i c e  m et ho ds  a r e  d e mo ns t r a t e d  i n  
F i gu r e .  
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Figure 48: RetailerService methods 

 

T h e  Lo g i s t i c s  s e r v i c e  me th od s  a r e  sh ow n  i n  Figure 49.  

 

Figure 49: Logistics Service Methods 

 

 

7.5. Service Orchestrations 
 

T h e  s e rv i c e  o r ch e s t r a t i on s  ( s e e  s e c t i on4.3.1. Orchestration )  t ha t  
i nv o l ve  t h e  se v e r a l  m es sa ge  ex ch an ge s  b e tw e e n  t h e  M anu f a c t u r in g  
U n i t ,  t he  Lo g i s t i c s  P ro v i d er  an d  th e  Re t a i l  Ou t l e t  a r e  imp l em en t ed  v i a  
t h e  BPE L l a n gu a ge .  Th e  s e rv i c e  o r ch es t ra t i o ns  a re  i mp l em e n t ed  as  
t h re e  d i f f e r en t  BP EL p r o c e s se s  –  on e  ea c h  fo r  t h e  M an u f ac t u r in g  U n i t ,  
t h e  Lo g i s t i c  P r ov ide r  a nd  th e  R e t a i l  Ou t l e t .  Th e  re a so n  fo r  h a v i n g  
t h re e  s e p ar a t e  BP EL p r o c e s s  i s  b e ca use  i n  a  r e a l  w or ld  s ce n a r i o ,  e a ch  
b us in e s s  e n t i t y  i s  co mp le t e l y u n a w a r e  a b ou t  t h e  i n t e r n a l  o p e r a t i on s  o f  
i t s  p a r tn e r  com p an ie s .  Fo r  ex amp l e  i n  t h i s  c as e ,  wh e n  th e  R e t a i l  
O u t l e t  s en ds  a  P u rch a s e  O rd e r  R eq ue s t  t o  t he  M a nu f a c t u r in g  U n i t ,  t h e  
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d e t a i l s  ab ou t  t h e  p ro c e s s es  u s ed  b y t h e  M an u f ac tu r i n g  Un i t  t o  an a l yz e  
t h e  o r d e r  r em ai ns  a  ‘ b l a ck - box ’  t o  t h e  R e t a i l  O u t l e t .  A l l  t h e  R e t a i l  
O u t l e t  kn o ws  i s  whe t h er  t h e  O rd e r  h as  b e en  a cc e p t e d  o r  r e j e c t e d .  A s  i t  
i s  m e a n t ,  t h e  ex ch an ge  o f  i n fo rm a t io n  t h ro u gh  t h e  e n t i t i e s  a s  mo d e l ed  
a n d  d ev e l op e d  a s  Ch o r eo gr a ph y o f  W eb  S e rv i ce s  ( s e e  s e c t io n  4.3.2. 
Choreography) .  In  t h i s  c as e ,  t h e  BPE L p r o c e s s es  a r e  d e v e lop e d  us in g  t h e  
BP E L P l u g- in  f o r  t h e  E c l ip s e  ID E  [ 5 4]  a nd  t he y w e r e  d ep lo ye d  in  
A p a c he  OD E [ 55] .  T h e  d e t a i l  a bo u t  e ac h  BP E L p r o ce s s  i s  ex p l a in e d  in  
t h e  fo l l ow in g .  

 

 

 

7 . 5 . 1 .  M a n u fa c t ur i n g  U ni t  O r c h e s t r a t i o n 
 

T h i s  p ro c es s  b e gi ns  wi t h  t h e  r e c e i p t  o f  t h e  O r de r  In f o rm at io n  
f r om  t h e  R e t a i l  O u t l e t .  O n ce  t h e  m a nuf a c tu r i n g  r e ce iv e s  t h e  Or d e r  
f r om  t h e  R e t a i l  O u t l e t ,  t h e  m es s a ge  i s  a n a l yz e d  an d  a  R ep l y m e ss a ge  
i s  s en t  t o  t h e  R e t a i l  Ou t l e t  u s i n g  t h e  P IP  3 A 4  s t a nd a rd s .  I f  i t  i s  
d e t e r min e d  th a t  t h e  O r de r  i s  a c ce p t e d ,  t h e n  t h e  p ro du c t ion  p r o c es s  
b e g i ns  f o r  t h e  r e qu i r ed  n um b er  o f  c a r s .  Th i s  i s  r e p re s en ted  b y t h e  
P ro du c t io n  Li n e  Lo o p  w hi ch  ru ns  as  ma n y t im e s  as  t h e  num b er  o f  c a r s  
t o  b e  p ro du c ed ,  a nd  i nv o l ve s  t h e  p ro ce s s es :  Ass e mbl y o f  b od y p a r t s ,  
P a i n t i n g ,  A c c es so r i e s  i n t e g r a t i o n ,  T es t i n g  an d  S to r a ge  o f  t h e  c a r  i n  
t h e  sh i pm e n t  ya r d .  A f t e r  t h e  m a nu f a c tu r e  o f  a l l  t h e  ca r s  i s  co mpl e t e d ,  
a  Sh i pp in g  O rd e r  Re q u es t  i s  s en t  t o  t he  Lo g i s t i c s  P r ov i d er  u s in g  t h e  
P IP  3 B12  s t a nd a r ds .  On c e  th e  r e p l y i s  r e c e iv e d  f ro m t h e  Lo g i s t i c s  
P ro v i d er  co n f i rmi ng  t h e  S h i pp i n g  Or de r ,  t h e  c a r s  a r e  p r ep a r e d  fo r  
s h i pm en t .  T h e  e n t i r e  BPE L p r o c es s  f o r  t h i s  c a n  b e  se e n  in  F i gu r e  50 .  
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Figure 50: Manufacturing Unit Orchestration 

 

7 . 5 . 2 .  L o g i s t i c s  P r o v i d e r  O r c h es t r a t i o n  
 

T h e  o r ch es t ra t i on  he r e  s t a r t s  w i th  t h e  Lo g i s t i c s  P ro v id e r  
r e c e iv in g  t h e  S h i pp i n g  Or d e r  R e qu es t  f r om  t h e  Ma nu f a c tu r in g  Un i t .  
T h e  Lo g i s t i c s  P r ov i d er  t h en  ac c e p t s  o r  r e j e c t s  t h e  o rd e r  a n d  th e n  
s e nd s  a  n o t i f i c a t i on  t o  t h e  M an u f ac tu r i n g  U n i t  ab ou t  t h e  s t a t us  o f  t h e  
o r d e r .  I f  t h e  o r d er  i s  c on f i rm e d ,  i t  a l so  s e nd s  a  n o t i f i c a t i o n  o f  
S h ip p i n g  O r d er  C on f i r m at i on  as  p e r  t h e  P IP  3 B13  s t a nd ar d .  O nc e  t h e  
o r d e r  i s  c on f i rm e d ,  t h e  s h ip m en t  i s  co l l e c t ed  f r om th e  Ma n u f ac tu r i n g  
U n i t  a nd  i s  t o  b e  de l i v e r ed  to  t h e  R e ta i l  Ou t l e t .  Af t e r  t h i s ,  a  No t i f y o f  
B i l l i n g  S t a t e m en t  m e ss a ge  i s  s e n t  t o  t h e  R e t a i l  Ou t l e t  a cc o r d in g  to  t he  
P IP  3C 5 . Th e  en t i r e  BPE L p r o c e s s  f o r  t h i s  c an  b e  s e en  i n  Figure 
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F i g u r e  5 1 :  L o g i s t i c s  P r o v i d e r  O r c h e s t r a t i o n  

 

7 . 5 . 3 .  R e t a i l  O u tl e t  O r c h es t r a t i on  
 

T h e  R e t a i l  Ou t l e t  f i r s t  c r e a t es  a  P u r cha s e  O r d er  R e qu es t ,  w h ic h  
i s  s en t  t o  t h e  M an uf a c tu r i n g  Un i t  u s i ng  t h e  P IP  3 A4  m e ssa ge  
s t an da r ds .  I t  t h en  re c e iv e s  t h e  c on f i r ma t i on  ab ou t  wh e th er  t h e  o rd e r  
h a s  b e en  a c c e p t ed  o r  r e j e c t ed .  I f  t h e  o r d e r  ha s  b e en  ac c ep t ed ,  t h e  
R e t a i l  O u t l e t  t h en  re c e iv e s  t h e  B i l l i n g  S t a t e m en t  No t i f i c a t i on  f r om  th e  
Lo g i s t i c s  P ro v id e r  t h a t  i s  t o  d e l iv e r  t he  c a r s .  F in a l l y  w h e n  t h e  R e ta i l  
O u t l e t  r e c e i v es  t h e  sh ip me n t ,  t h e  p ro ce s s i n g  o f  t h e  Bi l l i ng  S t a t e m en t  
i s  c a r r i ed  o u t .  Th i s  BPE L p r o c e s s  c a n  b e  s e e n  i n  F i gu r e .  
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F i g u r e  5 2 :  R e t a i l  O u t l e t  O r c h e s t r a t i o n  

 

7.6. Summary 
 

T h i s  c h ap t e r  d es c r ib e d  a  s imp l i f i ed  r ea l  w o r l d  s c e n ar io  ab o u t  a n  
a u tom ot iv e  c a s e  s tu d y.  I t  i n t r od uc e d  a  w a y t o  bu i ld  t r ans a c t io ns  
b e tw e e n  bu s in e s s  en t i t i e s  b as e d  on  w eb  s e r v i c es  b u i l d  on  Ro s e t t a N et  
P IP S .  An  Or d e r  R eq u es t  i s  imp l em en te d  an d  d emo ns t ra t ed  t h ro u gh  
P IP 3 A 4 R e qu e s t  Pu r c h a se  Or d e r ,  P IP 3B1 2  R eq u es t  S h ip p i n g  Or d e r ,  
P IP 3 B1 3  No t i f y S h i pp in g  O rd e r  Co nf i r m at io n ,  a nd  P IP 3 C5  No t i f y 
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B i l l i n g  S t a t e m en t .  T h e  w ho le  s c e na r io  i s  b u i l t  on  t h r e e  bu s i n es s  
e n t i t i e s ,  wh i c h  ex ch a n ge  s u ch  m es s a ge s  t h r ou gh  t h e  i mp le m e n t ed  w e b  
s e r v i c es .  F in a l l y  t he  p ro c ed u r e  i s  ex e cu t ed  as  W e b  S e r v i ce s  
C ho r eo gr a p h y ( e x ch a n ge  m es s a ge s  be tw e e n  th r e e  O r ch e s t r a t i on s ,  o n e  
o f  e ac h  e n t i t y) .  N e x t  c h ap t e r  i s  t he  Co n c l us i on  an d  th e  Fu tu r e  W o rk  o f  
t h i s  t h es i s
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8. Conclusions and Future Work 
 

 

 

T h e  n e ed  fo r  c on n ec t i n g  i n fo rm at io n  sys t e m s  o f  c o l l ab o r a t in g  
o r ga n iz a t io ns  i s  b ec o min g  in c r e as i n g ly  c o m mo n:  ad v an t age s  su c h  as  
i n c r e a s ed  s pe e d ,  e f f i c i e n c y,  a n d  r e l i ab i l i t y ,  c a n  b e  ga i ne d  b y 
a u tom a t in g  in t e r - o rga n iz a t io na l  bu s in es s  p ro c es s es .  R os e t t a N et  i s  an  
i nd us t r y c o n so r t i um  t ha t  ma in t a in s  t he  Ro se t t a Ne t  e -b us in e s s  
f r a m ew o rk ,  wh i ch  sp e c i f i e s  i n t e r - o r ga n iz a t i on a l  b us in es s  p ro c e s s es  fo r  
m ul t i p l e  i nd us t r i e s .  T he s e  p ro c es s  sp ec i f i c a t i o ns  i n c lu de  m e ss a ge s  t h a t  
a r e  ex c h an ge d  b e t we e n  o r ga n iz a t io ns ,  a n d  a s s o c i a t ed  m ess a g i n g  
c h o r eo gr a ph y.  

T h i s  ma s t e r ’ s  t h e s i s  r ep or t  p re s en t e d  a n  ap p ro a ch  t ow a r ds  
a p p l yi n g  Se r v i c e  Or i en t ed  A r c h i t e c t u re  c on c e p t s  i n  t h e  de s i gn  a nd  
i mpl e me n t a t i o n  o f  R os e t t a N et  P IP s  b as e d  on  W eb  s e rv i c es .  I t  a l so  
p r e s en t s  R os e t t aN et  P IP s  u nd e r  BPM N p r i nc ip l e s .  T h e  id ea  b eh in d  t h i s  
w o r k  i s  t o  c on n e c t  t h e  wo r ld  o f  Ros e t t a N e t  f r am e wo r k  and  t h e  wo r ld  o f  
W eb  S e rv i c e s .  T h e  m ai n  t a r ge t  i s  t o  p ro v i d e  a n  a r ch i t e c tu r e  a nd  
m et ho do lo g y t o  i mp l em en t  R os e t t aN e t - D r iv e n  Bus i n es s  In t e r a c t io ns .  
Fo r  t h i s  r e aso n ,  R os e t t aN e t  S t a nd a r ds  a r e  an a l yz e d ,  mo d e l e d ,  an d  
d e v e l op ed  t h ro u gh  t h e  gu i d e l i n es  p r ov i d ed .  Th e  d e ve lo p ed  R os e t t a N et  
P IP s  w eb  s e rv i c e s  a r e  us ed  t o  s im ul a t e  a  s c en a r i o  o f  a u to mo bi l e  b a se d  
o n  Ch o re o gr a ph y.  

T h e  s e rv i c e s  t h a t  co ns t i t u t e  t h e  Ro s e t t a N e t  P IP s  h av e  b e en  
i mpl e me n t e d  i n  t h e  J av a  an d  us ed  w e l l - e s t a b l i sh e d  op e n  so u r c e  
l i b r a r i e s  an d  f r am ew o r ks  l i ke  J a v a  A rc h i t e c t u r e  fo r  XM L Bin d i n g  
( J A X B)  l i b r a r y i m pl em e n t a t i o n  o f  d e r iv e d  J av a  C l as s es  t h r o u gh  th e  
X S D/ DT D do c um en t s  p ro v id e d  b y R o se t t a N et  an d  J a v a  AP I  f o r  XM L 
W eb  S e rv i c e s  ( J A X- W S )  fo r  im p l em e n t in g  an d  d ep lo yi n g  t h e  W eb  
s e r v i c es  o f  t h i s  w or k .  Th e  Ap a ch e  O DE  en g i n e  h as  b e en  u s ed  as  t h e  
r u n t i m e  BP E L e n g in e  fo r  t h e  o r ch e s t ra t i on s  a nd  ch or e o gr a p h y o f  t h e  
i mp l e me n t e d  sc e n ar i o .  A p a ch e  T om c a t  s e rv e r  i s  u s e d  a s  t h e  d e p l o ym e n t  
s e r v e r  o f  t h e  s e rv i ce s .  F in a l l y ,  t h e  t e s t i n g  o f  t h e  fu nc t i ona l i t y  o f  w e b  
s e r v i c es  a n d  BP E L c h o r eo gr a ph y w a s  d o ne  i n  S O AP -U I [ 5 6 ] .  

A d d i t i o na l l y ,  t h i s  w o r k  u t i l i z e s  s t an da r d s  l i k e  BPM N .  Th e  
R os e t t a N et  P IP S  a re  mo d e l ed  as  b us i ne s s  p ro c es s es .  An  em pi r i c a l  
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m a pp i n g  f rom  P IP s  sp e c i f i c a t i o n  to  BM PN  i s  p r ov id ed .  T h e  mo d e l i n g  
a n d  d es i gn in g  in  Ec l i ps e  BP MN  d e s i gn e r .  

H o w ev e r ,  t h e  c on ne c t i on  b e tw e e n  R ose t t a N et  P IP s  an d  SO A  i s  
s t i l l  a  d i f f i c u l t  s ub j e c t .  Th i s  w o rk  p r op os e s  a  w a y t o  mo de l  an d  
i mpl e me n t  b us i n es s  i n t e r a c t io ns  t h r ough  W e b  S e r v i c es .  Th e r e  s om e 
o th e r  w o rks  i n  t h e  s a me  s p i r i t .  T h es e  w o r ks  a r e  b as e d  on  b u i l d in g  
R os e t t a N et  S o lu t ion  i n  S O A p r in c ip l es  t oo .  Th e y d e mo ns t r a t e  a  
m et ho do lo g y o n  how  to  s i mul a t e  e -b us i n es s  d i a lo gu e s  b ase d  o n  a bs t r a c t  
BP E L p r o c es s e s .  Th e y t r y  t o  s u gge s t  m a pp i n gs  b e t w e en  R os e t t a N et  
D T Ds  (X SD s )  e l eme n t s  a n d  a c t i on s  wi t h  t h e  W S D L t yp e s  a n d  
o p e r a t i on s .  T h e y m a t c h  P IP  r o l e s  t o  Pa r tn e r s  i n  W S - BPEL.  E x ce p t io n  
m e ss a ge s  f ro m R ose t t a N et  R N IF  a r e  ma p p ed  t o  t h e  ex ce p t i on  h a nd l in g  
m e c ha n i sms  o f  BPE L4 W S [ 57] [ 5 8]  [ 59 ] . Ho w ev e r ,  t h e  app r o a ch  o f  t h e se  
m et ho do lo g i es  i s  t he o r e t i ca l .  T h e re  i s  n o t  an y i mp le m en t a t i o n  p r ov id e d  
i n  o rd e r  t o  m ak e  c l e a r  co n c l us i on s .  Fu r t he r mo r e ,  t he r e  i s  n o t  an y 
a n a l ys i s  ab ou t  t h e  t e c h no lo g i es  u s ed  in  o r d e r  t o  imp l em en t  t h e  
R os e t t a N et  s o l u t i on .  

O n  t he  o th e r  h an d ,  t h e  so l u t i on  i s  p ro po s ed  i n  t h i s  wo r k ,  i t  
d e mo ns t r a t e s  a  mo re  t ec hn i c a l  a pp r oa ch  t o  imp l em en t  s u ch  a  so lu t io n .  
I t  p r o v i d es  i n f o r m at io n  ab ou t  a l l  t e c hno lo g i es  a re  u s ed  and  s ho w n  a  
c o mp r eh e ns i v e  ex am pl e  b as e d  on  th e  im p l em e n t a t i on .  I t  p r op os e s  
r o a dm ap  fo r  a  d i s t r i bu t e d  im pl em en t a t i on  o f  Ro s e t t a N et  P IP  
c o mp os i t i o ns  t h a t  do e s  no t  n ee d  a  r e l i ab l e  m e ss a g in g  in f r as t ru c t u re .  
T h e  r o adm a p  c a r es  f o r  t h e  d yn a m i c  n a tu r e  o f  b us i n es s  co l l a bo r a t i on s  b y 
r e u s in g  th e  im p l eme n t a t i on  o f  c omm un i c a t i on  p ro to c o l s .  A d d i t i o na l l y ,  
t h i s  wo r k  o f f e r s  a  m od e l in g  a pp ro a c h  o f  R os e t t a N et  a s  i t  p r ov id es  an  
e m pi r i c a l  m e t ho do lo g y f o r  t r an s f o rmi ng  R os e t t a N et  P IP s  b us in e s s  
p r o c es s e s  i n t o  BPM N .  Th e  t r an s f o rma t i on  i s  b as ed  o n  the  gu id e l in es  o f  
t h e  R os e t t aN e t  S t an d a rd s .  T o  sum  u p ,  t h e  s o lu t io n  p ro pos e s  a  mo r e  
d e t a i l e d  m e th od o log y f r o m th e  o t h e r  so lu t io n .  T h e  o t h e r  s o l u t i on s  s t a y 
o n  th e o re t i c a l  b as i s ,  wh e r e as  t h i s  w o rk  d em on s t r a t es  a  m or e  t e c hn ic a l  
a p p ro a ch .  In  a d d i t i o n ,  i t  o f f e r s  a  c omp r e h en s iv e  s o lu t io n  w h i ch  d e a l s  
b o t h  i n  mo d e l i n g  an d  im pl em en t i n g  Ro s e t t a N et  S t an d a rds  t h ro u gh  t h e  
S O A pr in c i p l es .  

Fu tu r e  w o rk  an d  mo r e  i s  n e e d ed  in  t he  i n t e r a c t io n  be tw ee n  t h e  
o r ga n iz a t io ns  as  e ac h  o r ga n iz a t io n  a c t s  i n  a  d i f f e r en t  wa y.  
O r ga n iz a t i ons  s ho u l d  b e  m ov e d  th e i r  m a i n  op e r a t i o ns  t o  t h e  W eb  t o  
t a k e  ad v an t a ge  o f  t h e  p o t e n t i a l  o f  mo re  a u t om at i on ,  e f f i c i e n t  bu s i n es s  
p r o c es s e s ,  an d  g lo ba l  v i s i b i l i t y .  S e r v i ce  O r i e n t ed  Ar c h i t ec t u r e  i s  ab l e  
t o  sh ow  t h i s  w a y.
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