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Example - Spanning Tree

b:= spanning(x) {
b:= <CAS(x.m, 0, 1)>;
if (b) then {
bl:= spanning(x.1l)
if (!bl) then
X.l:= null
if (!b2) then
X.r:= null

|| b2:= spanning(x.r);

}

return b;
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Global Shared Resources

[p1]} c1 {lQ1])f  {[p2]} c1 {[Q2]]

{Pl AP2}C1||C2\Q1AQ2}

Owicki-Gries, Rely-Guarantee
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Global Shared Resources

p1]fct{[Q1]}  {[p2]} 1 {[Q2]]

{P1 AP2}C1||C2:Q1AQ2}

e Shared resources

* No framing mechanism - global resources carried
around throughout reasoning

¢ |nterference

®* No framing mechanism provided - interference of ALL
resources carried around throughout reasoning

Owicki-Gries, Rely-Guarantee
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Disjoint Shared Resources
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Local Sharec_l |
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R * 00 -

[p1]} c1 Q1] {[p2]} c1 {[Q2]]

{P1 *P2}C1||02{Q1*Q2}

CSL, CAP, HOCAP, iCAP TaDA
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Disjoint Shared Resources

[p1]} c1 {fo1])]  {[p2]} c1 {[02]]

1 *P2}C1||C2\Q1*Q2}

® Shared resources
* Limited framing
® Static (pre-determined) frames (regions/ invariants)
* Disjoint frames
* |nterference

* No framing mechanism provided within a region

CSL, CAP, HOCAP, iCAP TaDA, CaReSL
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CoLoSL: Concurrent Local Subjective Logic

Local Shared

_____ O
a @
CERUENG

(pt]ci{Ql] |p2}c2{Q2]
{Pl € Pz} CL[C2 {Ql @Qz}

_____

ColoSL
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CoLoSL: Concurrent Local Subjective Logic

e Shared resources
e Dynamic framing
e Overlapping frames
* |Interference
* Dynamic framing of irrelevant interference

® Subjective rewriting of interference

Local Subjective Reasoning
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Example - Dijkstra’s Self-stabilising Ring

while (y < 10) {
if (y < x) then
yt+;

while (z < 10) {
if (z < y) then
z++;

if (x==z) then

while (x < 10) {
X++; |

} } }
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Example - Dijkstra’s Self-stabilising Ring

while (y < 10) {
if (y < x) then
yt+;

while (z < 10) {
if (z < y) then
z++;

if (x==z) then

while (x < 10) {
X++; |

} } }

|0 |0 |0

28



Example - Dijkstra’s Self-stabilising Ring

while (x < 10) { while (y < 10) { while (z < 10) {
if (x==z) then if (y < x) then if (z < y) then
X++; y++; zZ++;
} } }
3 .
X =V Ty »V *z ey
Vx »pv+l *y v *z by
V x »pv+]l *y v+l * 2 b

|

X:xpv *Fzoy w» xov+l ¥z vy
| = Y:xpvil *ypy w» x4+l ¥y v+l

L:yovil Fzov W ye v+l *ze v+l
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt

while (y < 10) {

T2 — if (y < x) then
yt+;
}
dv.
X B>V Ty by Tz vy
VX pv+l *y v *z by
VX »v+]l *y sv+l * 2 5y

|

X:xpv *Fzoy w» xov+l ¥z vy
| = Y:xpvil *ypy w» x4+l ¥y v+l

L:yovil Fzov W ye v+l *ze v+l
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Forgetting Resources
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt

while (y < 10) {

T2 —_ if (y < x) then
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}
3 v.
X >V Ty eV
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L:yovil Fzov W ye v+l *ze v+l
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Forgetting Interference

If Ul ;P i

Then P = | P
JU’ /
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt

T2

while (y < 10) {
ot if (y < x) then
yt+;

}

V

3 .

x>V Ty v NOT STABLE!

X »v+]l *y v

1>

X:x»y *zbpypy Ww x>+l ¥ 2oy
L = 5 3
Y:xpvil *ypy w» x4+l ¥y v+l
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Example - Dijkstra’s Self-stabilising Ring
Localisation : Naive Attempt
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Example - Dijkstra’s Self-stabilising Ring
Localisation
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Example - Dijkstra’s Self-stabilising Ring
Localisation
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Rewriting Interference

If [ = I

Then P = | P
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Example - Dijkstra’s Self-stabilising Ring
Localisation
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Example - Dijkstra’s Self-stabilising Ring
Localisation
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Example - Dijkstra’s Self-stabilising Ring
Localisation

while (y < 10) {
T2 — if (y < x) then
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Example - Dijkstra’s Self-stabilising Ring
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Merging Resources

[

I
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Example - Dijkstra’s Self-stabilising Ring
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Example - Spanning Tree

]

b:= spanning(x) {
b:= <CAS(x.m, 0, 1)>;
if (b) then {
bl:= spanning(x.1l)
if (!bl) then
X.l:= null
if (!b2) then
X.r:= null

/

|| b2:= spanning(x.r);

}

return b;
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Example - Spanning Tree

[0 |
\/@\ y,
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Example - Spanning Tree
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b:= spanning(x) {

<C<€§\zi>
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Example - Spanning Tree

b:= <CAS(x.m, 0, 1)>;

anning(x.l) || b2:= spanning(x.r);

. o w
N | =0
(_'.
5
)
S

null

return b;

}
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Example - Spanning Tree
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Example - Spanning Tree
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Example - Spanning Tree

( )
o |
\/@\ y,
spanning(x) {

b:= <CAS(x.m, 0, 1)>;
( ) (

\ b =>4 Cjizx §;2,>
if (b) theﬁ { \ “):>\v“):>\v ’

<>\>E‘J<§Q>

bl:= spanning(x.l) || b2:= spanning(x.r);
if (!bl) then
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}

return b;

}
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Example - Spanning Tree

b:= spanning(x) {

b:= <CAS(x.m, 0, 1)>;

<C62 > ¥ <

o

bl:= spanning(x.l) || b2:= spanning(x.r);
( N\ 4 )
</Q. oWy @
\/ J \ /
if (!bl) then
X.l:= null

if (!b2) then
X.rs= null

}

return b;

}
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Example - Spanning Tree

b:= spanning(x) {

b:= <CAS(x.m, 0, 1)>;

LN

if (b) then {
bl:= spanning(x.l) || b2:= spanning(x.r);
if (!bl) then
X.l:= null
if (!b2) then
X.r:= null

( X L>_!<J A
7 O @ >

\ /@\ /
return b;

}

/"

57



Example - Spanning Tree

b:= spanning(x) {

b:= <CAS(x.m, 0, 1)>;

LN

if (b) then {
bl:= spanning(x.l) || b2:= spanning(x.r);
if (!bl) then
X.l:= null
if (!b2) then
X.r:= null

. J

return b;

}
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Example - Spanning Tree

b:= spanning(x) {
b:= <CAS(x.m, 0, 1)>;
if (b) then {
bl:= spanning(x.1l)
if (!bl) then
X.l:= null
if (!b2) then
X.r:= null

|| b2:= spanning(x.r);

}

return b;

59



Conclusions

® From RG/OG to CAP/TaDA

Huge steps towards compositionality/locality - not good enough

® (ColoSL

* Local subjective reasoning
* Dynamic framing on shared resources
* Dynamic framing/rewriting of interference

* More examples

* Subjective thinking - can | tempt you!?

e ColLoSL in Iris?
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Questions!

Thank you for listening
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