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Mot ivat ions

Key issues of se r vice-based archit ectu res: 

design 

reconÞgurat ion

Styl es f or r eusing exist ing design pat t erns

Run-t ime changes  (e.g., dynamic binding)

require r econÞgurat ions of a rchit ectu res

complement their s tat ic r econÞgurat ions

driven by archit ectu ral inf or mat ion speciÞed dur ing design

Often, archit ectu ral styl es must be p reser ved or 
consistentl y changed

SEnSOria aims t o develop an approach 
for en gineer ing SOCs



ADR pr inciples

Archit ectu res are modelled as suitable graphs

Hierarchical a rchit ectu ral designs

styl e preser ving r ules (not o r iginal)

algebraic presentat ion (or iginal)

ReconÞgurat ions deÞned over styl e proofs instead of 
actua l a rchit ectu res

exploits the a lgebraic presentat ion

str aightf orward deÞnit ion of h ierarchical an d induct ive 
reconÞgurat ions (ordinary t er m rewrit ing and SOS)

only valid contexts c onsidered (not a ll c oncrete designs)

mat ching is simpler du r ing r econÞgurat ions (design dr iven)



Over view

Archit ectu ral Design Rewrit ing ( ADR)

Development/ reconÞgurat ion of sof twa re archit ectu res

Taking int o accounts styl es f or Òwell- for medÓ 
reconÞgurat ions

Applying ADR to SRML so that SRML is r espected by 
constr uct ion (i.e., styl e preser ving r ewrit ings)

Concluding r emarks



ADR ingredients

Hypergraphs

edges model components: can be

ter minal and non-t er minal edges

nodes model connect ing por ts

Type-(hyper)graphs

Product ions

rules like L ::= R

specify ho w non-t er minals

should be r eplaced
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ADR by example

A local n etw orking archit ectu re

2 styl es where each netw ork hub ha s degree of 
connect ivity 2 o r 3

Connect ions between hub s are also dr iven by the s tyl e
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Designs and product ions



Designs and product ions
• 2hub!! ""•

•

• 3hub!! ""
##
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• 2N!! ""•
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Edges f or the n etw ork example



Designs and product ions

A design consists of

a lhs L w hich is a g raph made of  
a single non-t er minal e dge

a r hs R graph possibly containing 
non-t er minal e dges

a map fr om the n odes of L t o 
the n odes of R

A product ion is a design where 
the o ccur rences of n on-t er minal 
are dist inguished

 r epresents the 
abstr act c lass of the component

typ e of th
e

product io
n
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link3 : 3N ! 3N ! 3N " 3N

Edges f or the n etw ork example



ADR metha phor

A t er m of a g rammar is an ins tance of a de sign

Ter ms with v ar iables are par t ial designs

Replacing var iables cor responds t o reÞnement

Replacing subter ms with v ar iables cor responds t o 
abstr act ion

Replacements a re dr iven by t er m rewrit ing r ules, 
namely reconÞgurat ion r ules t -> tÕ

styl e is preser ved if t an d tÕ have the sam e abstr act c lass

othe rwise styl es change...in a c onsistent wa y



Design r ewrit ings

link3to2 :
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Design r ewrit ings

link2 : 2N× 2N→ 2N

2N

¥ !" ¥ 2N!! "" ¥ 2N!! "" ¥ ¥"!

link3 : 3N× 3N× 3N→ 3N
¥

!"
!"
!"

3N

¥

¥ 3N!! ""

##

¥

¥ #$¥ 3N!! ""

##

¥ 3N!! ""

##

¥ ¥$#

link3to2 :
x1

3to2−→ x!
1 x2

3to2−→ x!
2 x3

3to2−→ x!
3

link3 (x1, x2, x3) 3to2−→ link2 (link2 (x!
2, x!

1), x!
3)



Design r ewrit ings
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SRML archit ectu ral el ements

bor rowed fr om 
[FLB06]

ser vice module

componentrequire int erf ace

provide interf ace

wire



Ter minals f or SRML
SRML components, w ires and interf aces 
are modelled as t er minal a rcs
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Ter minals f or SRML
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Ter minals f or SRML
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SRML components, w ires and interf aces 
are modelled as t er minal a rcs

Restr ict ions:
Typing r estr ict ions not p resent in the  
(less-accurate) UML metamodel
internal w ire cannot c onnect !  or "  
nodes
Furthe r r estr ict ions enforced by the 
actua l u se of w ires in a di agram
Only the mo st a bstr act s tr uctu ral 
aspects of SRML a re considered



Non-t er minals f or SRML
Non-t er minals used as

the in terf ace of a de sign (its typ e) and
in the bo dy of a de sign (as an abstr act el ement )
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ADR4SRML...t op down



ADR4SRML...t op down
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ADR4SRML...t op down



ADR4SRML...t op down
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ADR4SRML...
Break- down SRMLÕs

composit ion operat ion

Þrst wr ap modules

then ÒinternaliseÓ w ires

An advantage is t o get

ÒconsistencyÓ by constr uct ion

in SRML reconÞgurat ions
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Conclusions

We propose ADR as a fr amework f or styl e-preser ving 
reconÞgurat ions of sof twa re archit ectu res

Based on algebra of typ ed-graphs with in t erf aces

Hierarchical an d induct ive f eatu res f or r epresent ing 
complex r econÞgurat ions

For mal model f or SRML...reconÞgurat ions of w hich are 
compliant w ith SRML meta-model by constr uct ion

Futu re work: applicat ion of ADR to SOA
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