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A toy example
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Extending SHR with node passing

� � � � � � �	 � � � � � � � � �	 �� � � � � �

� � � � � � � � � � �� � � � � � �
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χ ` G
Λ,π

−−−→> χ′ ` G′
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 � �� � � � � � � � � � � � � � �

� �
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A 6= ∅

A = 〈N,A, ar, ε, Sync, Σ〉

L 〈Mil,A, ar, ε, Sync, Σ〉

A = {a, a | a ∈ L} ∪ {τ, ε}

ar(ai) = ar(ai) ar(τ) = 0

Sync = {τ, ε}

MPn,m : Intn ] Intm → Intmax(n,m) i > min(x, y)

∀i ≤ min(n, m).MP ([1, i]) = MP ([2, i]) = i

∀a ∈ L. (a, ε, (a, MPar(a),0)) ∈ Σ ∧ (a, a, (τ, MPar(a),ar(a))) ∈ Σ
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 � � � � � � � �� � 
 � � � � � �� (a, b, (c, Mb)) �� ��
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a	 � �

b	 � � � � �� �
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SHR transitions and SAMs [LT05]

��� �

(Alg, �)

� � � � � � � � � � �	 � � �� � � � � � � � � � � � � � � � � �� � � � � 	 � � � � � � � � � � �� 	 � � � � � � � �

� � � �� � �� � ��
� � �

χ ` G
Λ,π

−−−→> χ′ ` G′

� �� 	 � �

x ∈ n(Λ)ρ \ dom(χ′)

� �
� � � � x ∈ bn(G)

�
� χ′(x)

� � � � �� � � � � � � 	 � � �� � � � 
 � � � � �

�� � � �� 	 � � � 
 � � � � � � � � � � � 
� � � � � � � � � �

� �� � 	 � �

x ∈ dom(χ′)

χ′(x)
def
= A1 � . . . �An

� � � � � {A1, . . . , An}

	 � � � � � � � � �	 � � � 
 � � � �� χ
� � � � � � � � � � � � π−1(x)

χ′ � � �� � � � � � � � � � � � � �� � � � � � �� � 	 � � � � � �	 � � �� � � � � � �

� � � � 	 � � � 
 � � � 
 	 � � � � � � � � � � �� 
 � � � � � � � � � 	 �� � � 
�
� � �	 � � 	 �
�

�� � � �	 � � � � � � �� � � � � 
 � � �	 � �	 �� � � � � � � � � �� �� � � 
�
� �� � � � �� �

�� � � �� � � � �	 � � � � � � � � � ��
�

� �� � � �
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Technicalities...

�	 � � � �	 � � �� 	 �� � � � � � � � (res)	 � �

(merge)�

χ, x : A ` G
Λ

−−→> χ′ ` G′ actΛ(x) ∈ SyncA xπ = yπ ∧ x 6= y =⇒ xπ 6= x
(res)

χ ` ν x : A.G
Λ\{(x,a,〈ỹ〉) | (a,〈ỹ〉)∈E}, π|dom(χ)

−−−−−−−−−−−−−−−−−−−−−−−−→> χ′′ ` (ν χ′ \ χ′′).G′

x �	 � � � � � � � � � � � 
� � �� � �	 �

� � �� � � � � � � � � � � � � � � � �	 � �

� � � � � �� � � �	 � � � � � � � � � �� � � �

� � 
 � � �	 �� � � � � � �� � � � � � 
 �

� � �� � � � � � � � �
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� � � � � �	 � �� � � � � � � � �� 	 � � � �	 � � � �

� � � � � �	 � � � π � �	 � � � � � � � �

� � � � � � � �

�� � � � � � � x � � � � � � � � � � � 	 � �� �

� � � �� 	 � � � � � � � �

x ∈ dom(χ′ \ χ′′)�

� � � � � � � � �� � � � � � � � �� � � � � �
�
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Λ
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−−−−−−−−−−−−−−−−−−−−−−−−→> χ′′ ` (ν χ′ \ χ′′).G′

χ, x : A, y : A ` G
Λ,x7→(a1,〈ṽ1〉),y 7→(a2,〈ṽ2〉), π

−−−−−−−−−−−−−−−−−−−−→> χ′ ` G′ (a1, a2, (c, Mb)) ∈ ΣA
(merge)

χ, x : A ` G{x/y}
Λρ,x7→(c,〈w̃〉), ρ|dom(χ)∪{x}

−−−−−−−−−−−−−−−−−−−→> χ′′ ` (ν χ′ρ \ χ′′).G′ρ

� � � � � �

ρ = mgu ({ṽ1[j1] = ṽ2[j2]|Mb([1, j1]) = Mb([2, j2])}∪{u = v | uπ = vπ}∪y 7→ x)

w̃[i] = (ṽj [k]){x/y}ρ

� �

Mb([j, k]) = i� i ∈ Intar(c)

�

� � � �� 
 � � �

z

� � fn(G′ρ)

� � A1 � . . . �An

� � � � � A1, . . . , An

	 � � � � � �� 
 � � � � χ � �

{x1, . . . , xn}�
� � � � � � � �	 � � � �� � �	 � � � �

z
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An example

� �� �� �� C1, . . . , Cm

� � � � 	 � 
 � �� �� � � 
� � � � � � � � � � � � � �� � 
 � � �� � �� � � � � � 
 � � � �� 
 � �


� � � �� � � � �

� � � � � � � � 
 � � � �� � �� Au

� � � � 	� 
 �� � � � 
� � � �� � � 
 �� ��

◦z1

Au

��

◦
u

B2
oo

•x ◦z2

C1 · · · Ci · · · Cm

� �� �� �� 
 � � � �� � � � � � � � �

Au

�� 


� �� � �� � � � � � � x � �� � � � � � � �� � 
 � �

� �� � � � � � � �� 
 � �� � � 
 � � � ���� ��� � ���

� � � � � � � � � �� ��

B2

�� � � � � � � � � 
 � � � � � � � � � � � �� � �


� � � � �� �� �� 
 � � 
 �� � 
 � � � � � � � �

� 
 � � � �� � �� �

! � �� � � � � 
 �

� � � � � � �� � � 
 �� �� � Ci

" Au 
 � � �# � � � �� � � �� $�� % % % �

B2

� � � � � � � � � � � �� �� � 
 � � 
 � � � � � � � �� � �� �� � �

� � �� �� � 
 � � 
 � � �� � � � � � �� � � � � � �

– p. 18/26



An example
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 � �� �� � � 
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◦
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•x
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Au

�� 


� �� � �� � � � � � � x � �� � � � � � � �� � 
 � �

� �� � � � � � � �� 
 � �� � � 
 � � � ���� ��� � ���

� � � � � � � � � �� ��

B2

� � � � � � � � 
 � � � � � � � � � � �� 
�

x : Mil ` Ci(x)
(x,authi,〈y〉)

−−−−−−−−−→> x : Mil , y : Bdc ` C ′
i(y)

x : Mil , u : Bdc ` Au(x, u)
(x,authi,〈u〉)

−−−−−−−−−→> x : Mil , u : Bdc ` Au(x, u)

�

Bdc
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SHR family: dealing
with application level

QoS
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Application-level QoS

� � � � � � 
 � � � � � � � � � � � 	 
 
 � � �	 � � � � �

� � � � 
� �
 � 	 � �	 � � � 	 
 
 � � �	 � � � � � � �� � � � �

� � � � � � � � � 
 � � � 
 	 � � � � 
 � � � � � � � � 
 � � � �
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Application-level QoS
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SHReQ Productions
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0 6= 1 ∈ S �
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x + y = y + x

(x + y) + z = x + (y + z)

(x + y) ? z = (x ? z) + (y ? z)

x + 1 = 1

x ? y = y ? x

(x ? y) ? z = x ? (y ? z)

x ? 1 = x

x ? 0 = 0

a ≤ b ⇐⇒ a + b = b

b a

χ ` G
Λ

−−→> χ′ ` G′

R = S ×N ∗

Sync Fin

Sync ⊆ Fin ⊆ S

1 ∈ Sync

NoSync ⊆ S \ Fin

S ? NoSync ⊆ NoSync

0 ∈ NoSync
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� � � � $ � � � � � � �� � 
 
 �� � �� � �� �� χ . L(x̃)
Λ
−→ G� � �

χ′ . L(x̃{y/x})
Λ{y/x}
−−−→ G{y/x}

� � � 
 � � � � � � � � � � �� �� 
 � � χ′(z) =

8

>

<

>

:

χ(z), z ∈ {|x̃|} \ {x, y}

χ(x) + χ(y) , z = y ∧ y ∈ x̃

χ(x), z = y ∧ y 6∈ {|x̃|}
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−→ χ′Λ ` ν Z.( Gρ )
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(x,s,ỹ)∈Λ@x
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Productions for the ring case study

Create Brother (n < u)

•x

• (a,n)x R

OO

R

OO

−→ •z l

• (α,+∞)y R

OO

•y

x : (0H , u),y :0 . R(x,y)

x 7→ (a, n)
y 7→ (α, +∞)

−−−−−−−−−→ R(x,z) | R(z,y) | l(z)

Accept Syncrhonisation R Accept Syncrhonisation l

• (b,+∞)x •x

R

OO

−→ R

OO

• (α,+∞)y •y

• (b,+∞)x •x

l −→ l

x : (0H , +∞),y :0 . R(x,y)

x 7→ (b, +∞)
y 7→ (α, +∞)

−−−−−−−−−→ R(x,y) x :0 . l(x)
x7→(b,+∞)
−−−−−−→ l(x)
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α ∈ {a, b}
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(a, 2) = (a, 2) ? (a, +∞) = (a ?H a, min(2, +∞))
(a, 3) = (a, 3) ? (a, +∞) = (a ?H a, min(3, +∞)).
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