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Abstract. Typed models of connector/component composition specify
interfaces describing ports of components and connectors. Typing ensures
that these ports are plugged together appropriately, so that data can flow
out of each output port and into an input port. These interfaces typically
consider the direction of data flow and the type of values flowing. Com-
ponents, connectors, and systems are often parameterised in such a way
that the parameters affect the interfaces. Typing such connector fami-
TInee ia challencine Thic paner fakece a Aret cten ftowarde addrecgine thic | |
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Votivation
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Basic connector calculus
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Visualisation of connectors

vecall:

sdrain

)

Id] I,.J:=1®J tensor

NI.J | 0 empty interface
’ A t t

(o | port type

1 1S Sowe Povt tyye

V1®1,1 Vigl

=5 >

D3ata goes always Svowm leSt to Vight




Typing connectors
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Constraint-based type rules
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Example: seqg-fifo

seg-fifo =
n N -
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seq-§ifo : Vwnint -1 —>1
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Example - sequencer

sequencer : Y wnint - 1" — 1"



Connector Families

(restriction)
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Solving Type Constraints
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Solvmg Type Constramts
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Solving Type Constraints

\sca1a> 1mport paramConnectors DSL.
import paramConnectors.DSL.

L AN 'scala> fifo
APPSR . 2 | resl: paramConnectors.Prim
: untyred povts: | fifo
., _ e eYS * : 1 ->1
& ‘v\te‘{%aces 4S8 Wt 3 | |
3 () L ' scala> lam(n, fifo | n > 5)
' QOD — £ 'res2: paramConnectors.IAbs =
¥ X \n.(fifo | (n > 5))
(U.D i | :vn:I .1 ->1 | n>5

Hsca1a> val sequencer = ...

~sequencer: paramConnectors.IAbs
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scala> lam(b, b? fifo + drain) &
lam(c, c? fifo + id*fifo)

res3: paramConnectors.Seq = ..
: vb B,cC: B .1->1| c&b

i
v vn:I . n -> n
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Example

seq-§ifo = An:int - TV (G §50") | s
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- seg-fifo @ Vn:N-X =Y |,<5

—— R ———

Solution exists: well-typed.
Enough?



Example
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3-Phase Solver

. StwmPplify avithwetic vewvites

Z, unity woSt general unification (partial)
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3-Phase Solver

sca1;$aebug(seqfifo)
‘\n.Tr_(n - 1){sym(n - 1,1) ; (fifo”™n)}
:vn:I . 1 ->1

type-rules: vn:I . x1 -> x2 | ((x1 + (n - 1)) == ...

[ unification: [x1:I -> 1, x2:I -> 1] ]
[ missing: true ]
substituted: wvn:I . 1 ->1 ]| ((1 + (n - 1)) == ...

simplified: vn:I . 1 ->1
[ solution: Some([]) 1]
post-solver: vn:I . 1 ->1
instantiation: 1 -> 1
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Wrapping up

;' Sensov-( § ...
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