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Overview

© SoA and motivation

© Money transfer algorithm
@ Definitions and model
@ The algorithm
@ Important contribution

© Language and generic algorithm
o Alphabet definition
@ Language properties
@ The generic algorithm

@ Applications and conclusion
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State of the Art and Motivation

Why now ?
@ 2019 : Important result on money transfer complexity [1]
@ Money Transfer made simple [2]

Why this subject ?
@ Simple algorithm

@ Characterize a larger class of complexity
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Money transfer algorithm
°

About the algorithm

A money transfer algorithm

@ One account per process
@ Broadcast algorithm (Byzantine tolerant / crash tolerant)
@ Specific transfer operations

No double spending !

A process :
@ checks validity of each transfer operation,

@ orders all transfer operations of one account.
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Money transfer algorithm
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FIFO order between messages of a same process...
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Money transfer algorithm
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But not between messages of different processes.
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Language and generic algorithm
.

My contribution

Aim :
@ Alphabet and language over operations
@ Generic algorithm based on the Money Transfer algorithm

@ Applications, language's instances
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Language and generic algorithm
°

Alphabet definition

Alphabet over operations .
n + 1 sets of operations :

e (' : common operation.

@ (O;)1<i<n : specifics operations.
Y:=CU Ulgign O;

Example : Money transfer : C' =0, O; = {trf(ps, n, pj) }j nen-
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Commutation relation

Independence relations
e Commutation relation I = X\ (O; x 0y);

@ Equivalence relation ~;

Example : Money transfer
° (trf(ph 107 p?): trf(p% 107 pl)) el
L4 (trf(ph 107 p2)7 trf(pla 10a p3)) g I
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(o] Jeo}

Language of legals executions

Language properties

L’s properties :
© Legal past = prefix closed.
@ Common operations always legal = LC* C L.
© Same legal future for two equivalents and legals executions.

Q@ 0€0;,ve L, stv-0€ L. Forwe L, if wcontains v (not
necessary in the same order) and (w\ v) N O; = 0, then
w-o¢€ L.
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Property

0€ O;,veL stv-o0€ L. For we L, if w contains v (not
necessary in the same order) and (w\ v) N O; = 0, then w- 0 € L.

Example on Money Transfer

account; = 10, accounty = 10, accounts = 10.
v = trf(plv 57 PQ) : trf(p3a 57 pl), 0= trf(pb 107 p2),

w = trf(pe, 5, p3) - trf(ps, 5, p1) - trf(p1, 5, p2).
w-o0€ L

Additional operations in w do not reduce p;'s balance.
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Language and generic algorithm
°

The generic algorithm

Similarities :

@ Broadcast algorithm

@ Order between operations of one specific set.
Differencies :

@ Legacy oracle

@ Keep the current sequence execution received

Difference between each executions perceived but same legacy.
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Applications

@ Multi-set distributed
@ Petri net but with some restrictions

@ Work stealing... Very restricted
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Applications and conclusion
ce

Conclusion

The following...
@ a publication ?

@ a better modelization of the object work stealing ?
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