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Propositional configuration logic (PCL)

A single Master/Slave architecture
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PCL suffices?

@ Does PCL suffice to describe any architecture?
e NO

@ We need a way to describe architectures with arbitrarily many
components!

o Components???

@ M, S are the components of the Master/Slave architecture
communicating via ports
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We need to describe generic architectures

@ We need to describe generic architectures

e For any number of components
e Satisfying concrete topologies
e e.g. Star

Star
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We need to describe generic architectures

@ We need to describe generic architectures

e For any number of components
e Satisfying concrete topologies
e e.g. Star, Ring

Ring
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We need to describe generic architectures

@ We need to describe generic architectures

e For any number of components
e Satisfying concrete topologies
e e.g. Star, Ring, Pipe Filter
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We need to describe generic architectures

@ We need to describe generic architectures
e For any number of components
e Satisfying concrete topologies
e e.g. Star, Ring, Pipe Filter, Grid
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First-order configuration logic, Syntax

@ Ti,..., T, : component types
@ c: T; component ¢ of type T;

o First-order configuration logic, Syntax:

Fu=true|¢|-F|FUF|F+F
| 3(c: T)(P(c)).F L (c:T)(P(c)).F

@ ¢ interaction formula,

@ ®(c) set-theoretic predicate on ¢
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First-order configuration logic, Semantics

e Ti,..., T, : component types
o Cr, ={c: T;| c component of type T;}

@ Pr,: ports of component type T;

B C C1, U...UC(Cy, set of component instances

e PsC Pr,U...UPr,, v€P(P(Ps))

(B,7) = true

(B.7)E ¢ iff 7 =

(B.7) E~F iff (B 7) = F

(B,y) = F,UF; ifft (B,y)= Fyor (B, y)EF,

(B.7) = Fi+F2 iff vzvluvg (B.7;) E F =12
(B.Y)E3(c: T)(P(c)).F iff (B.7) Uc’:TGB/\@(c/)F[C//C]
(B, EX(c: T)(®(c)).F iff (B,7)ELeiresna( Flc'/c]
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Example: Star architecture

(s T).L(c:T)(c#s). ((sspAcp) AV( : T)(c" ¢ {s,c}).c.p))
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Star architecture with quantitative features?

How can we represent quantitative features of architectures?

Star with quantitative features
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o (K,®,®,0,1) commutative semiring
o Ti,..., T, : component types
@ c: T; component c of type T;

o Weighted first-order configuration logic, Syntax:

Fu=true| ¢ | -F|FUF|F+F|
J(c: T)(P(c)).F|X(c:T)(®(c)).F

Z:=k|F|Z®Z|Z®Z|ZWZ|
D(c: T)(@().Z | Q(c: T)(®(c)).Z | H(c: T)(P(c)).Z
@ ¢ interaction formula,

o ®(c) set-theoretic predicate on c,

e ke K
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Weighted first-order configuration logic, Semantics

@ Ti,..., T, : component types, Pr,: ports of component type T;
o Cr, ={c: T;| c component of type T;}
e BCCr,u...UCr,, PeCPr,U...UPt,, v€P(P(Pg))
Ikl (B,y) = k
IFIED ={ & e

0 otherwise

(B,7) = 1Zi]| (B, 7) @ || Z2]| (B, 7)
121 ® 2| (B,7) = |Z1]| (B,7) @ || 22| (B, 7)
121 W 2] (B,7) = @ y=y,uy, ([Z1]] (B, 71) @ [| Z2]| (B, 7>))
1®(c: T)(@(c))-ZI (B,7) = Be renae 121 /]|l (B, 7)
1®(c: T)(®(c)).ZII(B,7) = Qc.rena(e 121 /]|l (B, 7)
[W(c: T)(P(c)).Z[| (B, 7) = @7*U’yc/ c:TEBAD(c!)

(®erresrae) 121/l (B.7e))

|21 22|

Cc

Cc
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Publish-subscribe architecture (loT)

Publish-Subscribe architecture (applications to loT)

Subscriber 1
Publisher 1 s
o4
- Subscriber 2
Publisher 2 s
p
Subscriber 3
s
Publisher n

Subscriber k
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Weighted publish-subscribe architecture (loT)

Weighted Publish-Subscribe architecture: assigns to subscribers their
priorities for the topics

Subscriber 1
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First-order configuration logic suffices?

Does first-order configuration logic always suffice? NO
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Second-order configuration logic, Syntax

o Tq,..., T, : component types
@ c: T; component ¢ of type T;, C: T; set of components of type T;
@ Second-order configuration logic, Syntax:
Su=true| ¢ | -S|SUS|S+S|T(c:T)(P(c)).S|
L(c:T)(®(c).S[3(C:T)(¥(C)).S|L(C:T)(¥(C)).S

@ ¢ interaction formula,

o ®(c) set-theoretic predicate on ¢, ¥(C) set-theoretic predicate on C
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Weighted second-order configuration logic, Syntax

@ Ty,..., T, : component types

@ c: T; component ¢ of type T;, C: T; set of components of type T;

Su=true| ¢ | -S|SUS|[S+S|T(c:T)(P(c)).S |
Y(c:T)(®(c)).S|3(C:T)(¥(C)).S|L(C:T)(¥(C)).S

e ke K,

@ S is a second-order configuration logic formula
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Weighted architectures, Examples:
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Weighted ring Weighted grid

Architectures with quantitative characteristics can be described by
weighted second-order configuration logic formulas
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Weighted second-order configuration logic, Semantics

B 1 fBYy)ES
Il (B.7) = & Isli(gy)={ 2 * B2

111 (B.7) ® |22 (8.7)
= 1] (B.7) @ |22 (8.7)
1) = Br—r0m, (181 (B.11) @ |2 (B.72))

| (B.7) = ®erresna(e IEC /el (B.7)
€))-Ell (B.7) = ®ecrresrae 12 /€l (B.7)
l8(c: TH@()).E (B.7) = By enresrane)

(®eresrae IEI /]Il (B.7e))

¥(c).Ell (B.7) = ®crresnw(cy IEIC/CII (B.7)
T)(¥(C))-Ell (B.7) = ®crresncy IEIC/CI| (B.7)
1W(C: TY(¥(C))-Ell (B.Y) = @i crreaneicy
(®crresnvicy IEIC/CIl (B 7))

7)
7)
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Open problems under investigation

Open problems under investigation

Normal form for first-order configuration logic (fragment?)

@ Normal form for weighted first-order configuration logic (fragment?)

Implementation in Maude of weighted first-order configuration logic

(Weighted) configuration logic with data transfer among components
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